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20 ter ramosus) JRi~ '5 M ~C fe <9 > V^/V 

tit (o mm & 5 $Sc3i^ tfe^i #s $| pjj l fc d 

25 f7SU#^L, SjZfifc 13^5^16 0#TB«|lo < fcfrt? 

sun mm 1 e m&<om&ff&W;Amm&ffim'&mKffift 
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fiF^fe^Ffeir ftlSFte L- , gf£#-g- F ERM BP-7592t 

5 rH^ftSo ask s i & <r>mm & * ? v - = > r-r z^m 
«g ft * coiti^^ ^ r- ? v = - ^ > % mm^m&m m * <z> ^ y = — y 

25 J#£fci\ i§^\ M4»140°C > f tb<tt2 0 7^i3 7°C, p 
H 4 #M 1 0 N L < » 5 9 ^ bmt£1nZ ^Tr^E&fcfT t> 
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iztem\~cmmnte^^& , mmn, 0. 57512 o. P P m^^tL<, 

£ co £ 5 K: UT3Jfe£«&tri8*Lfc&, #38 93 &r 5 «, « 

--f y^/l^ h S'A' iJOl' fife # 35 ?£tttt, 0fr£r^ ^f* 
{£fg£> ^S»Srft»3S»t LT«lct5 rife, 

fc5VMi s F7-f/^- if ^jB^Tatii^iiti- 

mm tt^e o ^ ^ . * fc ©ems ^ * m mmm^^^a <o 
20 v mfefc^T m^-^z ~ t & 0 ^.^m, m^i^, -r^y 

25 CT ^^P©^Si-J:oT, ^mW<D a -J V ~* Y ^/V^W=i|*H 
IS? Sr #flf • JitS L T , .fil Jfi % T % 5 0 — M £ b T , it 
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— X (Sepabeads) FP— DAI 3 J ffiffi & ffl V^ fc B 4 * >' 
7i^^Ovf^77^", tV^t, r-fe 7 T 7 y ^ ( S e p h 
a c r y ) HR S-20 0 J ^;V^ffl^fc7 7^7^ ^p-^h 
5 7*7 7 — „ ITX^/^— (Butyl— Toyopea r 

i) 6 5 o mj ■7*As%m^^tc.mfcy' o ^ >- ^ 7 4 — , ^m-im, 

rt7 7 7 V As (Sephacry) HR S - 2 0 0 J f ffl V^ 
fcT7^^r^-7n-7 ^77-{- SrfflVNT fit 5 n i J: t) N 

5wi:/i< a - f>3WVfeit5i i X o x, #»tg 
15 iS:tLTa~l, 6 ^/Vn^/Wjfe^*:^" £ <Z> # 31 5u 5fe «8 <Z> 

ux a - i , 4 i/^ffi&%m-rz> r/^^-^m^m 
s^ft?»o mmwMjc^^m^-m^h lx a - 1 , 4^ 

^y^fts ^^ff>xMjy N 75 h y y s 75n-7 x 

7> P^^f «B-fk;»«&*5 ZxtfV > 

( 1 ) f£/B 

25 # it 7H * m 00 ffi « ><; L X a — 1 , 4 ^^W^^ffS^ 
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ft < a - tfJ>V = v'/Hift SrtCiot, ^3»7G;5fc SB tit 
a - 1 , 6 ^/v n v/vjg^^l^Sr^- b , n CO # 3S5£*S m ft <D ft -km 
a£ t L T a - 1 , 4 ^Vl- =i v'/t^-^ £r ^ff 5 ^VV = — ^ ^ 3 U 

5 (2) 

S D S - 1)7 4, 0 0 0 Tjm 16 0, 00 

(3) 

10 fafflP^r^«^4-Wi^S 0 

(4) mmust 

p H 6 . 0 , 6 0 ftmfcfo-C, ^4 0 7^ 5 0 °C © f £ ffl ^ in Mifi 
pH6. 0, 6 0 ^RgHJST. lmMCa 2 + #^Ts 1^4 5J5I5 

15 5 °c<DmmtH^m.m&&&^ir& 0 

p h s . 4 „ eo ^^s^-^s e o°cizL^mum^^-r^> 0 -ntcjt, 

pH8. 4 , 6 0^FI^{5T'lmMCa 2+ #ftT^ 6 5 C (r. 3? Jg 

(5) mm P h 

20 3 5 c c, e o p urn e . 0 ibm s . 4 ©fSHf^i-Mjg 

pH^ft5„ 

(6) tS^ftt 

p H 6 . 0 N 6 0 ^IHH*?^ 5 , 4 5 °C£AT fc*&Jtgc5E^ & 

25 pH6. 0, 6 0^iMt5^#t% lmMCa s+ ^T, 1^5 
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p H 8 . 0 , 6 0 ^fiiftjftSiftt, *?J 5 5 t£lTlCfi^3l« 

pH8. 0, 6 0^lftlft5lfrt% lmMCa s+ #ST> i6 

5 (7) p Hgf ft 

4°C N 2 4tf B 1ftflt5^frT's pH|l4. 575^10. OOfgH 

(8) N^CT^y^gfl^li 

fpe/y-^y y - y y-tyy-p^v' >- -^iyy-T7 
10 7 ^ — & 4 v" >- - -Y y ^ -f f >' * t .x ^ y - y v - -t y >- - t 
7-y-n^>yy-^|j i/y-T7/-?7 d ry-a^i / y-P^v'>\ 

* /c » , r^^^-~7°n y y-p^fyy-/y ^ - ^ y >- - ^vv ^ 
;y-7^^ = y-77 = ^- ^/v ^ ^ y-7i^/v77^y - ^/v 

# 5; > • — ir y > — ^ y V >' 

15 *HPj!©ff-^ y f i/^^/vn if t ittt, 

^/Vnv-^-^lrt^f^, ^tbfc ^7 5 7 fcttlfefc iff- «fc 

^ b y y, -e/v h^y £?<z>*B#3H!¥%&a s /Bv^ b^So <ifrh<z 

20 -l, 4 S$^Sr^tp^/p3*tSE«r^ JEte^ y^Wms-rj J*tz if 
©jKf+ttB** (EC 2. 4. l. 18) TftiLfcf Slrjv^sr 

IT^ >- FX y ^ • ;*-x • T 5; W — -C/X ■ ry F • 'J W 7^ K • 

f 'f AX (Handbook of Amylases and R 
25 elated Enzyme sj, ^ — ^ ■ 7°y^|i (H) ( 
1 9 8 8^) fcUBftcSftTV^, a - 7 5 7 — (EC 3. 2. 1. 
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1 ) , j3 - 7 ? 7— ir (EC 3 . 2 . 1 . 2) , v;l/f 

— "£(EC 3. 2. 1. 116), v/Vfrf7t-^ 
&.f&T5.7~l£ (EC 3. 2. 1. 6 0) , 

-r^h^tt-^ilST^-^ (EC 3. 2. 
5 1. 9 8) ifCDT 5: ^ — 1f L & # # #P 4fe JB 5 - t 7^1? 

15. SfcJS, «P^5>A?^SrPK-f5^x -y/V^7-"-if (3. 2. 1. 
41), , 4 yT ^9— if (EC 3 . 2 . 1 . 6 8) 4 if GD»|&fe#J 

10 5 % ±li tr fe o T , -kfcm^W-, £ o * V ^ , ^ f ^ * if o m 

ikmm^^^m^m < ^s:^^, de|)2okt> sn£L<Mti 
is *sii©fefSf#tLt}i, ±m<Dmw& ft «9 #s 

"9 -e * < . ^/p=i— ^f7^ F-^, y^^h — 

3 f - 5. >- ft if o ^-IfSi , f y-7/H- — ^ „ 

20 ^ p — * & if © y tsis , t /v^- h — A* „ l - rx^ /i/ tr g & ir 
K*w#-ett, W : ^®f b^vNjs 19 N r w /w%j Sr¥{- ro/ oJ tj&^-f 

£ 8$ t £> & V n ^F^tt £fC £ -a ^"i" 5 ?W © 8® 83 T & o T 
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t 5 h <5 o 

SJ^iai^^^^^xifT-r oil, -T^tp^e 5 °c#ifi* 

5 p'Hte, 4. 5 ism. 1 0 CDf5ffl{31pSi-tb^ J: 0^L<« 

p H Ixl 5 . 5»l9©^Bl-IISt5, B# Pfl «:S£StRJ& © 31 fr 

15 a -y y-^/i^ h ^^^nff^^ii a --r y ^ 

* tt <D £|S 55- # ft ^ 7> 51 #t G3 IS 3* @ ^ ^ tz V m 3 0 %^±(D 
20 a -y y-^/v hy;i/fe^ii 5^^E3lt<7>^^^ #~ 

( 1 ) fcmmV) a-4 V'-r/V Y ^/Ujf/U^mW^LJ&Bmfe, 
Mi^(D^^m^t LXa-1, 4 ^ a i//Vfe^ % 1 1 5 a - ^ 

25 <E>*B#£ft& if <Dj£JC© ^«7C*fiSO a - 1 , 4 ^/V 3 WV£Klfls 
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( 2 ) a- 4 y~*;v h z/jv^wmm ri ^ #3g5c5fc4£ i-y y /v h y 
5 St&ttS^ y-^/i^ h y ;H ^ f 1 5 if© #1^5 ^/i^ ^ - ^ 

m<v 3 ^7K^s^>>- : Fr H i^#^*, #ii7c^^^y y-^A- y i , 

(3) g^T, a-^ y-r/^hy^gf co #51 Tc^ciigjc: 
y y /u h y - l , 3— ~>;H £r 5 K K ftM L , 

io 5^-^ *s#f£ ffl J: o t y y -7/^ h y /v - i , 3 - y y -?/^ v -y/H 

(4) §J <9 Hi (1) (3) (Dfc}fc&m& 

T^ft<z>gs#t rait #«-r 5 0 
is &l±. mm bfc fcy a -^y^/ne//^/^if4^lli 
a - y y h v'/vi»sist £ ©is ^ £ <9 , ±ta© £ 5 i-Mil^ 

r* , it s i*] i 5 % cd « i& f-P ft ft m^iKs a - y y ^ ^ f y y~ ^ =» *s 

s^tiay ^)5 5%©4^f-eitBgf^#btL5ir5, i^c 
yyt e a -y y-^A-h w> y /v=i itK^^sf * 2: « - y y ^ b y/^- 
25 fe^SM t y y n -x'/v h t* ^ ^ h y i/ yv^^ y Yyy^y^y — i? © 
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h \z. ,fu 5 7b M 1 0 % j% & X fa 6 0 75 m. 6 5 % le: fpj _h $ * 5 r t & -c t 
#f a> 5 $Sc^fe#> £r ffl ^ 5 Slttfc H ft &±!&ir 5 ^ i£ »c 33 T IB ^ 5 if * 

io mmu, 0M7tm^<DW^m^t tx « - 1 , 4 ^vi^^/i^^^w 

(til , tu §2 L- #38 93 © a - 4 y ^ ;v y */ ?v jv =i *SSC£ 

^^©^-fe^jgn^ffli-^^ i < N m x. u , hi, 

20 — , 7 •^z' P "7 — , v- V # ffrtl 7 ysf 

j: xi t ± h >■ ?£ t^mmm k £ & #su , ^ * #«M£t&& ttsi ^ 

7 — if, ^VV a7^7~f (EC 3 . 2 . 1 . 3 ) Jfe if ^ a: — 
25 ^7^f (EC 3. 2. 1, 2 0) ^ ^O^iT^I# LTV>5ffi 
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xWMi" Si £ t? # 5 o 

h ? 9-7 4—&&t&°T?*>*> * ffl ?U2\ #|BS5 8 - 2 3 7 9 9 ^ «U 
5 # ffi Hg 5 8 - 7 2 5 9 8 -J§-& # t* M ^ $ T ^ £ $1 Ht£ # ^ ± ^ 

3immm&m^^ & $ 9 & ^ v ^7 ^ -< — ^ £ d ^itftis^i^-r 

S _L£^fcg|#tEg$f, £ r H -a 

10 ioj: 5. ^ vxnhfbtzm^mm. ttz^zzth^^t^mn^mm'L, 

X <fo <5 o 

5 o%j^±. m^^j3 o%7^^9 0 %(Dm^immm^^^^^mi5\c: 

amE**!^^^-*-*-^*^ vy f^itts. ^^^^ hd*^ 
n^t m * « - ti #1- s it- *3teia s^-r 5 « , 

i-%0M7i>i±^&-&B~fcx\ ^/m^mmx^> x> , mcomn, »i-r? 

^-yrf-s^^K, if cor 5 7 i^ft^ilt^, 

25 f&<£>**t£r^& 5 - t %4>&V\ 
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^^/i^* — *°y t-^/vto y f & ^ en m m t (ft m l t £ m 
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y ;V tr h — ?x> „ ^ A"^ 1 A > ^ t Kp* A =3 V „ ;* t- tf t S >K, « 

- ^ y 33 v'/v^t- tr^-i/ K N 7 77 x# It5» s ^Uf/Hf^, y — 

-e=T->\ L - 7 ^ ^ 7 f x r: /i/T 7 r: y ^ r ^ T/l-\ f" 3> # 
5 y V „ rt7;V77AK, 7^ ^ p — 7* , T 7 — * if CO 

t 7 t fits £ t> fc> It, ^ y * l> h — /K 

ar v y f —/v. -^/v^- f ■ — A/fg. fofi^p y — 1t9£?^K J « - ^ U =* v 

10 -7^f;l/x77/K ^^7>y^ N 7t7;k77AKSU ; ^^70- 
ifcD l-5»XB:2tt£AJb<Z?flJ-tt-l*ft-a-*3|Si-^#ffl LT, j&T^ta JJ — 
U-9fc£hx ft ^-T ^ * f tf-Sfe^fc if i: L- T £F% «Uffi t 5^t^Tt5o 

*^tt^5HJijscT, it*^ij, bk^k i&i^gijft if iS^iT, mm.s 
20 *ejci§uc N & if i^mm^mmx^ § 0 #>j;ut, fe v 

f^^f, *>*>3^ I>b*5, 7!]*7-, 

25 — s — t — i/ a 7^ — ft if CD^-«P*^— J5i£ft. M 

*Bic&£ik feJtafc^^JsS; if i: LT^-tS n i: fc^J ^HiStr^ S „ 
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if (D^ijlfBH^s e^^r*; ? ? -y % — , ^ v 

7" y y , /^-^ y-A, y. y - k ^ y — a . y — ^ y — a , y 

^ -y 7 ^ . ^ # - , ^ft>fv>-^^ co ^mw^j- , t y y y y — 

A> yy — < s> T- * ifcoykH, yzfm, ?lcft ft if <D i/v y 

y^y — ^ t°-^- s>y^ — h , -7 /v— 'ys<— y,yt£ 

}£<o-< — y, hM, i?v J*, "v — — K, i/vy^lM, mgkte if©m 

atfc2f<z>»«b|g, fc< *> A* filloift af©8H&<z>*, ^a, 

y — -fe — if CD^|^^SS> &S^A % ^^y — ir — v\ #-^#=i, 
^yy, ^.S £>fc if ©jUi^Mfi,, y{ey -f^CO^, If.nv^\ 

^»<*cd^ 5 A/^p yy, yy, ^ if© aft* if 
*°^M?-yy\ ^y7i/^^HKp, Mfp, fcgk 

mm, mm^>mm, ftmm, ^&m, mmm, mm, mmm, mmm, 
vr—A'&z&mm, mm, ^^t, y^-y. ^mwxm-, %mmn, 
m>mMWz&tf: if (Dmwi&ftTk* y° v y 5 y y y , * s> > y — ^ s s> y 

gf?L^, f&!SEife, Kyyy^h ^Kts, 

^p R «^ ifoo^-^tfc^^J — ©imfjyey Sftafc&fc" n n «l&^^ iffcW 

®Lmx*% & tmz., mm, ^<^m, mm, m, ^^if©«iw» 
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« n *L 3> "a tf *t J*^: & . IS HI * if W #J i-lffiTt 5 C 0>J X. f£ , 4 

y^-7xpy-«, ^y^-7xny-j3, y ^ — 7 ^ p > - — ? „ 

y ^ 7- . ^ // u is X . • 7 T ^ ^ — ( T N F ) - a „ 7*7 -^7Py 

• ~7 t 9 & ^ o 7 7 • — ■ i^jfePllfc H J f- % = n = — $U2» H 

10 ^ „ f 7 y 7 7 — ~7 T 9 ^ " — ' s 4^9 — U*i Zeis I I t£ ¥ <D V 1/ fa 

*^7tt^ ^y-v-'-yy, gg^^/i-^^, zfu??^^, h 

tllf^y^ K\ /^4rClS*, t f^gg^n zf y Wii if 
15 ^^m, ^~l/V> s xy ^pv^ -77, ^ t2 7^7x"-' — 7V, ^ 
f7f--Y^y7 x 7f77'f-7777 1 ^--V-r V-^ft i?<D$i&. 

K, m^=f ^-7- t=z — /V, h =1 7" * n — if O If ^ 5; 7^ 

Hw, epa, dha, r F>-m?i: t*<Dm&^mmmffimikfzLte 

20 tTDx^f^li^, y/-? — if s ^ — ir\ !>odft- if, T^P 

r —if , js - t ^ y — if , /fyr^7^, ~r— if , -7 ^ & 

—£t£h*CDBm^%m, lfflA#x^7, 7y^yx^^, ^py? 
=5p 7* , 7nxx3r7, 17° a tJ? y ^ a: dp X if CO =c 3p JX H ^ fc O — 

ir/^if y — ^^#^^Sygf4^K, 3€fc:W\ y'-Oy-^, ILif, BP 
25 i:(D±m^<-^ h if ^^r^&j^-^i&teSr^ 5 ^>*<, 

iSG fp S€<?>«s h * @ p a « ^ Ife 3£ ft & if B B 
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^fe^^^t, *Bi^^>^^Egisxtt-^^^t?^w^x as, -Kit 
^©®ffl^i^^$^5fiii(D^^-cD i ai« 2 #nx»\ 

T-^-m, T7u=i-/^m. wmm^nu tr^ 

15 r/i, tt^^^f^, Sb^^-^^, #^#J^^r^, i&IS, 

w-f^j, hmk mrnm, mm, mm, r^jmrn, maw*]*** 

20 ¥Lt^, ^~/K fe v *. H, y ? f£ b*(DJ&WiT^ ^IfAs, 



WO 02/10361 PCT/JPO 1/064 12 

38 

(if if y ~-#t.s># t «9 1, 

— x h^^l^flfcL-SL *&5fctfcfcif) , if ^y^^ifif V -A, =i-/v 
Ky y — A, K^ 7 y - a, AyKP-i^ay, ?L$u r 
5 y $ — -s^ zr. — tr y ^ n — tx 3 >- N */ =c — tf n-i/a y, •7° v rc 

^)S5fftitp B p, ^T>'^-v-3^ ^y-Atft> ssi* if) > 

10 !7^ — , — 7 T ^ -< ■ — .x % ^L5V^ (^y— ^ htfc^ 

@®L *&*&if) „ r-fv'f ry^y-A. -xx;#x, 

ii, ^oif-fbttpf, as*c, «fb«yk^ if©* r v?fcm&, m 

4 ?\>t£ if © S • 0 J^tfJJi#><fb|t f &, v^^raT, -t^x^^T, 

^ x* # 7 — „ ^>f^7 xt^;yij a — y< — , ^ >f /V ^ y — 

a, /]\ftit|sKi^©/iifttp B n , r-f x^ i--ft«±n p o, p«e v y^y/^ 

1) - A , £» > y x ^ ? p .X & if cd p J§jb$£p p p . 9 * # * 

20 s/ v- =l & if (?) p fi^ibtt S v x y /V f. % /•< y> ^- y /v s mmitmn ft if 

y £8 , ^ s x y" ft if cD f§ ft £ 5 o 
25 *3&?8©SI^E2&:5U*£;fr&^tf*£«i: i: % te&Jfrfl^ilBjjfefefcffi 
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3f-~%m Tfij ^ t? # o n Lttt, #y x. , ^ 7}% ^ , # /v^- <7 

t£%t£ n £ £3 $e If £> *L 5 o 

^^^t/u^m, =7 s y >-HBfi&Hfe^ sssc^y y ^ji&k^k tfe«9/ y 

^-.|§ -efij |t?o7 A- =i —/US t L T , W X. «\ 7 ? y A-T ^ 
20 3— /V, -fe^y— /V N -fe 1- .x y /V7/^ — ^> yT7!j/V7^2 

25 / -/K xf-yy^y /Pfc'V > V = — /i^ ^ y -fe U 
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m o) m m * ^ m if & ti § c 

^ >-I£-tr ^/y , ^ y ;* ^ v & ^~ y A' K x x st/is * ^ ^ iS-i" ^ ^ 

x^y ./v, n — i/^ 7 s - U ^> # y°Ki isWtz* V /y. =? ? y 
v g£ =3 u x x y /v „ ^ y^f /i^i/zf D/K ^/v^f yf3^^ 
t y ^77jjy||3w^f!J>> i 2 — t Fp^fv^fryyl 

) y y vfn t°/y, h y s; y xg^^yy tyy, w 

yi^nt>yf y fL@£$y^yvy. ?LS?ir^/y, SiSt-y y 

y eyy ^/vjrv y yi^^^y^fv'^^ b r. £> (Dty^-ktoo 

7^ /yi»-r- b y y a . 9 "7 y /yfiMt fyx^ / -/^7 5y, -fc ^ 
/vsftii-^ f y -7^, # y ^-^r yx ^ u y y u y ;y^ — h y 

?7 a, y t^-yxf # y /y^ — y y ^ y y — /vr 5 

y\ *°y t^y^f yytf /vx-f/^y yS\ ^ y ^r^y^^f- 

o T/i-'^r ^ t 7 3i ^/n- x/p- y ygf N 7 ^ /yyy/y = v y~f- b J 9 -y , 
v-^fl&teit^/y = yy h v y — /yy $ y\ tyiiKS.^ ^/v 
y y y v y y a, y yj^sifc if <z>i^-r ^-yawm^f±n\, & 
it^y^r y /y f y y = y^, mk^^r-T y /yy^ 7^7 

y^-^^A, itft^yfA'a^e'A, i^b^yy^y iy y y~ y a n nyk 

5 yvy^/W y =^y y ■ — 17 a, Ff'y/v v>y t^a- 2 - y 3= y ^ v-^^/y 
ry^^^y'pv^ k ^ if © hi w ^- yt4 # ® SrHfe^il > js - 7 y y /y 
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r % y rfn n°^->-mi- ^ v y 7 ? y /^yy f^r ? y itsy<y y 

2 — T/I^^f /V- N - % /istf* v'^ y-/V — N — t Kn^f i/x_y /vy 

/^Tryyl/ytyy, gil^^fTP^/Utyy, -y 
5 t^^yi^nt^yf y *y ^^yysy^t'^y, ^y 

twyiVM^^y, yaiiiii^r^, y >-y^y u^gi* y 

y — ;vr ? F\ y y?ft v 5 ^ y 7 -^7 5: P\ ^ytV-f y 

io 7!) y yi/Kyi-^r-y^f vyy^^-7 7i>y y^^y 

tefyxf yyy/i'tf^y, *;7r7D yi^y t^y^^vyy 

/>• tf y > N h U d"l^>f U i/y y;Hf ^ y, T h 7 ^~ 

y >'H *K U 3f-d|f e^i f i/yy;m> h % /K V 3r3r vy^ ^ V >- 1 is 
jft , *y ^--^r v-rc^ i/ y-fiM-fb t v-ift ^ ZpftJ if V ft # ® f£t4 £JJ 

a — X-<> y//K T V y K ^ s> K\ u — ^- u -y FC X y y — /V 
1/ y K , a — <? ^ ^ s 7* y !J T V h V — ^ 1/ y K s xtVVYS, If 

,t7^yR, ^y yryh77^f^*^y , ^> as^y — Rfc*?© 

xij^nyyf NA, i-yy-yi ^^otfe^-^^feis y — f y 
i/y> f-^ir s> b3iT3— , >)7^y, -<yf ^y^n- g, 77f- 

fcf, t y -f =y-yr-y y y — >r , y y p y* y — y s f|^ ^ 
25 7h-;y^y-yB/£i'©M^>-;pi6*> yyyrvfyw— f 
cf, y y^y^T?^? y, -{y^^ ^yy fy>-NA, yy/w^y 
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x i/ is zf ;v - s x ^ ;/ :/ - & if o # & ^ - a - 6 if , i/ y A" ^ ^ 

7 9 >' % if ©Hfe * -A-mfe*. 7!)X!) T y X a -/v 

y t3 > & if CO # a ^ y K ~m & * , f y = >\ 7 u — /l^-f n — x 

•7 7 t-- ^ ^ & * % =i ^- = — N r yf ^y, =« ~ >- & if & y ^ ^ 

SS^LTlt Mx.li, C^#, iff, lit, HI® if 3** if 

t> r> ^ <£> ^J^l. i/t^vojjf^, 3U7^^-©a^ 

— com, -TV * ffcom^, ^/^?yf«i, /^co^ v p-Xvii 

— sffix fit ^ A<z>K|j&.if^fe7K^^^e^^ fcioTibll 

fe(aot77y^-M, w >>v >r ks\ ^ v 5 >-is % ^ >- 

7t F7x/y, T^y — ^ > ^/vt =i — fESfe^^^K # 
>- 7 ./V- N J> ^ — 7K y fp^p-zv, y 5; >' T A-'T^ t Kn ^7 

2^ Asp — ? \s if — As , TJ y ^ 7V N 7 3i => As&fWZ , s<~V is 
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Xte, £A±(73 «fc 5 ^§^%illlSB^b/cp#^3|s|-^ffJ^-t5 r. feX 

->y N try F^-y-— /k t°y K^-y-^y (u± tf^ 5 b 6) , ^^fe> 

2 - O - a - D - ?}V v-/^ - L - 7 7. n ;l/ tf >' g£ «r "C- ft ir i~ S ^ 

y 3^-l-7^3 /v fyi, l — T =z 7V tr v t> u < $$ ^ U = 

15 A- - L - T J* = /V if y-^(D T vvWfcff (S>J^ rjBSgsfe t? ? 5 ^ C 

J ) , L-T^^/Vfcf^^^^^^^/^^if^-cOftfc^L-T^^/^^ 
y^ffft^ if (7) tr ^ * >- c iZLjR-fS-ffc-S**^ ^/v=f^7/v^^ * a — 

20 7 - s 6 - h =* h y ^ y — ;y if © tr ^ 5 ^ e 

^ jp-r 5 fti-a^ ^ s at* >f h n & 0 

^ Tpxttffift, l^tfTttftfe, Tv^^lffii^ T^J#KttfcB 
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ft ffl #3 . - ^ 5? #3&g£J4iiJ/& % .x^tfrrtffif^ -fenyttttj^/, irv 

^y»tt}^ ^^xtttB#) v ^^j^mmm, y^^-mm^, 
tf N ty^ifti^ — =?--^ Mi turn, ^~s<-rffim%>, ^ 
mm, a * -yttamyo. ^^^mmm, mmt&mm, mm&mvs, 

is ^ a t s $ $ r v^ 5 1« ^ - t {cffl ffl t * 5 s ^ , ffitzk, mnmm 

20 ^y^ft-h, h ^ '>g^ixf /^df y/Vx 7r/k, 2— ( 

2 — t Kp^v- 5-^ tf-jv -7 ^ y y" MJ 7 y*— /K t^rv- 

^$5<Z>ff fS#^ 5-^no^7 WK v- his is ft if 

25 *lfcf % 2, 2' [3' - [2- ( 3 - — ~7°^;V~ 4 - ^ ^/V- 2 - ^ 
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^^- 7 V- 4 - * ^f- A/ ] f7y 4 — K (SrjiS r^y h ~ > 

J ) N 2 — [ 2 - (3-^/f/V-4-^f/V-2-f7/!)y-2 

— ^ yfy) y^y] - 3 - f - 4 - ^f/pf t y' u - ^ a 

(S'J^ rt'^-xyj ) % 6- [2- [ ( 5 - y'n -Tr- 2 - fc° 

F (SiJ^r ^^-^-^j ) % 2 - (2-7 - u y y:=./v) - 3 , 4 - 

Sft^^Plfe Kf^, KB^ri/yi ( 

BU£ tndgaj ) \ :/=FAt Fn^v-T^y— A- r b II A j 

) . ^^'f/Vt Kn^i/f/P^i/ (gij^ r B H T j ) „ 

v-y 1 - 2 , 6 - v>y- — y-r y —^^As?^ y — a& feo 5 ^^ *x 

15 ^ c7>ffc^#3<Z> 

*«IB^Jffl"et • tlSi UT*3y gEfc:a£'<fcj£#T?B&JK 

20 a & if <£> y ^ y — a-|I, S.|fi, y;vt'yi, IM; ^a^, S 5 Bfe 

^ n n 7 x y © /n p 7 s y ft t"x 7 j / - 1 , 3, 
4, 4 7 MI^pp^^=U K, ^yrv'i/y^/i^y^T 
5; K&if<£>T5 FSu itft^yfyy^ - y ^ tft^yf 

25 Mit^x y - ¥ t£<D 4mTi/^^t? 2*4k&'m<Dm, ti^p/^ 
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^ , w, jz co it -a- m<Dmn w- & * \f e> ^ s „ 

3r //i-'^-^A^ t 7 y r ^ °y & t fp^^t;^;^^, t ^ 

5 r: A ^ P ;V t FV- r II if ^ ajfelf £>H. tti*3fl iltli, #ij *. fi£ , 

;*^}-— /K ^y#$u — -frizz? /v s ^-^ — /v^ * tf 

io g* s mm&mifbn&o 

^ cd mm, =3 •> v 5 ^ . r >- ^7= ^afe „ ^ y ^ , ^ ^ J* y 
= yt, 7/v'/fy, ^^#yy, ^-y^w^ s.u^/v-^ y 

20 ^i~^©cr>te, 77>^-fV, 77yF^7tf/k-DL-^ft 
777^^^^^-/!)^'/^^^ 4??^ — A-\ >- F 

xi/y, t^-f 13 — 7 ^ ^> 7*yf/vy 9" 

7*!)f/vyfyi, >'3 7ittil4^^*ifb^ llitt 
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y yyf — h u/Nn — j* y cD&mm, v-^n^^^f 

/y N ^ y ~ h 3e^i) f —/v. T 7 ¥ h — ¥<DW;T As ■ — As 

tb\ y^yJ-yy, ^y^y. #y=¥ — ^-y, FT — 13 ^ s tKI6> T 
7 t*7^f A, h7^>f^A, ^ 1?" V * y # A , 3r ^ y & if (D^Wm 

& hxftc^nb <D&m&jite&& &&&&&& r^/mt lt 
yy-yy^ -t y >\ fvt-v, f yj^yyy N 

10 y, 7^^7^>, yV^y ^ >y t°nj) K >' # y B£ , t Kp^v^ 
hA'U T y A 7 3r y if! , yVt- ^ 5 y St , y y y y y y/v y y y 
^yy, •? > , Ally, ny-yy, y y n y -y y, y^-^r^y, y 

15 x^vjy^y, b'i)7i>77^, y 0 ^ y y, js-T^^y, -y i> y 

20 ^ ^" y -f t; -fe n — y „ t }? p y ;vt ;v n >-7 , ^j/v^^-yy^- 
/v-fe^n— y, y?/y-K=¥ y y yyi/iifJh T/^yi/ofi/y^U ^ 

— zu N — ^y, yy^y, #ify>y r/vy*$y\ if^^y s t 
KD^f >yp t?/v h y y f;vj y y y, y ^ y K^ — f;v> ^° P ^ 
= y /v =3 — ;v N ^: y tr r-. /y t° a y k y % ^° y tf =- /v- t° p y k y — tf 
25 ^;y7tf-f*i#fe^ ^y^^yyy^y, #P7^y^»th 
y y a , 4n y tr = /v y ^ a-^- — y- /v , # /v ^ ^ y tr ~ *° y ^ — & if 
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L»turiJ:<, Mfp> ms, gum?, mm, wm, Wc^ s 

io iftp s sea, iir, @-fk^^^^i©>ifedSiii:3arfixs 0 



15 lil i««>fe^#5§^14^^$g|C£>liM 

t tf— /i-t*it#|tMit) i . 5 w/ v % % y >'^n^ y r> A 0 . 1 W 
/ v % , y urn— -r MJ^ - 1 2 .tK±^ 0 . 0 6 w/ v % N ^ 
20 ^ V £ A • 7 tR & 0 , 0 5 w / v % „ *3 «t U^X 7^ ft o ^ ffctf ife £r , 
5 0 0 ml 77^ntlOOml SrAtK ;j— h ^ W — ^T 1 

2 1 °C S 2 0 #f?3?S£® L > ?&£p L T s ^ ^7V7X -r n #;^C 9 
( F E R M BP - 7 14 3) £r WiM U , 2 7 °C N 2 3 0 r p m t? 4 

s b# m 0 m wl m m l ft , it -c? # si u t m # §r r# t it * _l ?t * # fc D 

25 $6^ N ^©i|t*lr?f f ^ ^ (1 2 0°C N 1 5 #W) Us 
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# h tift±m ©if £r II 5 ft , S itt i: L T n-zf Z J — 
/V, t*y^>\ 7Kil?S (-Wfirtke : 4 : 1) N il^v-f^LT^ 
/V-^ ifcfS [f^r — if A/fAs 6 0 J (T/I^ 5 X I' — h > 2 0 X 2 0 c m) £r 
ffiv^ 2 @MHt5v' y tj <7*/i-?f Jl ^ a h #*y X A — (Si Tt L 

5 cj tm-$~ 0 ) srfxfcv^ ±.m^^wn^^%tvt- 0 mmfet lt, 

37 =c =.;VT r/-7^'J V^feX^-fe LTl^fc i: 21 5 , R f m^> s ^ 0 . 
3 l cDf£«ic:#fEl£-7< ^ J — /i^X&itt, /S><X i?^^^/vr 7 :< - 

10 3fe Jbtff 90ml §rpH5. 0 , fi£ 4 5 °C til L- fefe v 

j % ^wmmw^^^tum) l^n^H, 500 w-i±t 

u $ bt, trxv-t^ ^ s k ib 

J <>• :<r 4- i/y |7-- yjtfl IT I RA4 i lj XMJMU, ig 
L x mW^i h LX,fo 0 . 6 g <Z> tr#7c 0 

nbthfrmm<D®.f&*mmm&? * v x ^ mix i"h 
plcj i: bs-i^t- So ) xm---f^ t ^ ^ , m i m £ *t w 

H#f B 1 10. 84 # td^— tf — <7 (Dfr&titm $ tl>, 99. 9 °/o£A 

(Shodex) KS-80 l*7i^J ( B3?P S X$ca£^ 
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tfcJKat) &m =7 AfiS 6 0 °C, SKJgO. 5ml/min*Oltt 
TfrW tfcitHi^l&ffitffft fR I - 8 0 1 2 J 

if 



mm 2 #»^4tt«<z>»3&«?*F 

10 J;5ll$)f TFAB-MSj ) Lfct^6s Iff 6 4 9 © 

h *-is&mM\z.#itii l Zth, *tl©lit^6 4 8 

£ fc , mm fcf£ o x N ^ ffl v^n 7k b , # x ^ a b ^ 7 y 

15 fI©«^tttD- ^/V=j — ^Tfeo r > &¥PJ? U Iff ^ftt 
5 t % ^S-K D - ^/p =3 — ;* 4 b 5 9t#ttf5C t? fcsri 

ft t r 6 , H 2 Hi 'h-nmr^^^ h t , i^^T 1 3 c 

20 -NMR^^^ .rtLb:^^^ h^%lt*PlllE^> t 

mm srjtfe vittzz>, ir 3 - n t7 >- • >' -t — ^ /i^ • *zf ■ /-^ 

5 ^ b y ' — (European Journal of Bioc 
hemi s t ry) J % 6 4 1^/16 4 8 1 ( 1 9 9 4 ^ ) }CfB<fe § 
tbt^S #31;7ct*:»^*Kf--f 7 n {-» 6 ) - a - D ~ 7~A-^ t° ^ 7 
25 V/V - ( 1 -* 3 ) — a — D — ^/V n t° ^ / V/V - ( 1 -* 6 ) — a — D 
- y>fls =3 \? ; is /is— ( i -> 3 ) -— a — D — lf;v at 0 7 y^- (1 
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gp -fe) % * ^ n { -> 6 ) - a - D - ^/V =f t° ^ J — ( 1 3 ) — 

a - D - 9 t - t° 7 7 ^ - ( 1 -» 6 ) — a — D — ^/P ^^7 7 v'/V 
- ( 1 -» 3 ) - a — D - Jf?V =J tf 7 / A- - ( 1 -» } T? 2b 5 £ £ £ 3 ¥0 

5 mvt-o 



(rtt tr-/p$c5£^*±S£ ig) i • 8 w / v % , y y^o. 
i w / v % , y ^ b v & j* - l 2 Tkii: o . o 6 w/ v % , li 

~r >- r> a . 7 o. 0 5 w / v % , * > .£ Tf&fa b 5 ifcffci&ift 

£r N 5 0 0 ml mELfi ~7 7 3 1 O 0 m 1 foA^, ^ — h ^ V — 

15 /fl21t, 2 0^«SL, 7t*PbT N y^^/V^ 7"Pt'7* c /^ 
XC9 (FERM B P 7 14 3) ^gfL, 2 7°C, 230rp 
mt*4 8 B#Pfl ©Itelllftit* L fc & ©trait* t L7t 0 

^4 3 0 7 7' — ^ £ Iwl #5 2 

0 LAtit, Mmmm, ^iPLTS.^2 7°Ct Lfc#l. 1 v 

20 / v % £r t , St2 7°C, p H 6 . 0 lb ig 8 . 0 iift^OO, 4 

h ^ /I' = IS Sf^^cllsfS 0 . 4 5 J£tfc/m 1T\ a ->T V 

r ■> ^ & ^ & m $g & &m 1 • 5 m & / mi -\ it #t m m £. ^ ft 

M 0 . 9 5 l£fl£/m 1 T? S> 9 > aS'i>^li (10, OOOrptn, 3 
25 0 #PpQ) L-TtElKX Lfc-Lififi 1 8 L <Z>gf & SI5£ bfc * 

$gm<D a y^?/1> h %/7\s JfjV =1 $*jC£.$clf * fit*?} 0 . 4 5 m 
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i (7>m&. (M^vkffi s , iio m&) -e, a -y y^/v \~u;vm^m 
mm$) i . 5 mir/m 1 oo^e (itv&tM 2 6, 900 j^ms) -e, gt 

Mff^Sfttt^ 0 . 95 M/m 1 (jf$?g-tt#?J 17, 100 f& liL 

) Tfeofc 0 

5 IPl»«-f4«:#:cD J; 5 K ttl^ LfCo HPfc, *3§BJcD a ~y 

— * 2 w/ v%i:45i?100 mMttlil ( p H 6 . 0 

) KmM£~&XmWm t ^©lf?t0. 5 m l {;ilIO. 5 m 
UUfcTy 3 5°CT6 0 5>F H 1ii£jSL, ^cD^Jftlfc^ 1 0 r^W^S* 

As-=? Y — ;* t -*r A/ Y — ^ CO p t> , - CO /V h — ^ % H R 1 JC 15 

«5<z) h p l c fet^tts r. i \z «t o tfjoto a -y y-^/v- h y/y 

= •mw&f&mm <o m-\± 1 itit _bia co ft- t t i # pg ^ 1 ^ ^ 

^ § H § ^-{i 3 o 

SrMft 2 w/ v % t & 3 «fc 5 1 0 0 raVLmWiW-WW. ( p H 6 . 0 ) \Z. 

20 t v 3 5 °c x 3 o ^mmm^m t . ^ cd^;« & i o US 

£ it £ ^ f£ , ^©gJ^tficilc^tSftEIt ^ /v =» - 

^ co 5 *> N n co y /V =j — s f y 7V =3 — ^ y- =f y y — if & ~e ^ -a t s 
i <L- laotfto 7c D a -y y-^/v h y/i^^sf hscd?£'S4 1 ^{ite, 
yfEo^f^yy 1 y v finy i ^ ^^©^ = -^ ^4^tsiif t l 
25 it 0 ^mmm&mc-c, a -y y-^/v h ^/^m^wm^m^^mt, 

J^±cO £ 5 LTiJ£$^SWi*f*t5o 
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mvtmm±j&m&<D m m \% > n & m & ft m m ( m a % f <>< << ^ ^ -y 

^#1 ooj N t£«te#8c5££*fcaS3i) ^iS2w/v%i/i5j; 

5 5 OmMiSIIft (pH6. 0) \Z.?&fR £ ^rMMW t V , ^ <D S 
fC$?0. 5ml iuiifgO. 5 m 1 #0 ;L T , 3 5 °C 6 0 ftf^MR 
5 J&L, 0 0°CT'l 0 ^f H 1i^I LTSJ^^^it 

^ , JCfcl , a - ^/V =i */ -y — if ( jgj ,& £ r h 7 > * ^ 3 >' ^ " L 
rr-^/j J , ^ifMUMii) 7 0*|fi[/ml t^3T5 7^ ( 
^#-fe£fb3*I3fetfc5*;£|LI£^) 2 7^ffi/m 1 tfc-^fr 5 OmM^ 
&!£*f?ft ( p H 5 . 0 ) lml^HBit, 5 O °CT 6 0 #|Sg&3 L , 

io ^©i^i o otti o^»iiTii^MJtfci, gmeg 
mmm^^m^ 1 ^tfc^, ic^^T-e i Pirate 1 ^ ^^©h^e 

15 

Hlfe 4 ^ n ^ jK^^ C 9 

4°C\ 2 4 Hf Lfcfg, ^O^W^t^^^riS^^Bf ( 1 0 , 00 

20 0 r p m. 3 0 5> ) LTHUK L 1 0 mM V >'Si,MPrM ( P H 7 . 5 
) fcSMUg* Pittt»ttllf Ltfiif^ 4 0 0 ml £#fc c 

r <d wmmm n , m <o a - 4 y^/^h = mn±$.mmwr 

'14 8 , 110 t , B-/fV va^ f i/vv*e5£B*3Rigt£& 2 4, 7 
0 o^-lii:, iS^Egli^^tSti^^] 1 5 , 6 0 o #-fi^ LTv^fc D r 

25 (DUmmW^^m^^m^^tM Ifir/^ — X (Sepabeads 
) FP-DA1 3j ^VH'fflVvfc^/tySt^nvf^77^ 



WO 02/10361 PCT/JP01/06412 

54 

/Vft 1 , 0 0 0 ml) CHU a £ ©gg, «?J!CD a --f V ^/^ f 
If CD "f tl % , f-t ^ — X ( S e p a b e a d s ) FP-DA1 3 

5 sr-^tf i o mM y >mmmm ( P h 7 . o ) izmm u ^©sw 

i-l: M rt777U/l' (Sep h aery 1 ) H R S - 2 0 O 
J y/i'Sr/B Vn/cT 7 -Y =-T -1 — 9 t= h ^7 7 -f — (^ft 5 0 0 m 
I ) tei#fc Lfc 0 BPSfSSteffe^fiis rt7 7 ^/^ (Sephacry 
10 1) HR S- 2 0 0j^;VWfl, ^lM^bOM©])^7^ 
^ >- f „ jE &C§! T s v;l/f7 h7 7* 0 nM,^ 0 I 0 0 mM 
CD V) :=. T ^7^1 >- ]s Tr-^m £itfc r. ^5, ^H^CD a ->f y /V b 

a -4 V -^A- h ->^|g#B# 2di£teE:«!^0> U -7 ^7 v 5 ^ ^ 
15 f -e^w$S^ft OMf+55^1§W *3§^cd a .V-^/v hV/^ 

20 — (7>VN-f ^LCOpJ^-l- hM b *1/&V^ .7. ^ t> 

* s # E> ft a -4 y "V /V- f V /V ^ ;V =1 $f « 4. fig B * ® 5> fc a 

tea --f y - /v f ;v%bmw? Wi t a - y y /v h v-/v- yvv = fcS5t£.Efc 



WO 02/1036 1 PCT/.IP0 1/0641 2 

55 

H^4-l t'f fc*3|?^Oa--Y y Y is As? As* WW&f&WM 

5 B^4 1 Mii^ S: tf 1 OmM!i >-SMf ( p H 7 . 0 ) K t N 

-fH^'-Zl' (Butyl— Toyopear 1 ) 6 5 0 Mj -7W 
fflV^/ci^TKy f ^7 7 Y — (y'/^ft 3 5 0 ml) M#t ^f Co ^gg 

^fi. fyY/V- h 3X~- (Butyl— Toyopear 1) 6 
10 5 0 MJ yvW-^lf L „ 1 b 0 MO) V =zT ¥=7 > r 

m Zitlt h r -5 s o. 3Mf+j£t?K*Ufc**dSSStUU^ 

Sr-g-tfl OmMUyRftSffi (pH7. o) i^lil, <7>3#f $&£r 

il^y>gi LTFlfe^l^ r-fe 7 T ^ y /V (Sephacryl) 
15 H R S-2 O Oj ^.^^fflvycT7^=-r^"^n'7 f^7 7-{" 



x m 






(%) 


mm±m 


8, 110 


0. 1 2 


2 0 0 




7 , 4 5 0 


0. 5 6 


9 1.9 




5, 8 5 0 


1 . 0 3 


7 Z . 1 




4, 0 4 0 


8, 7 2 


4 9. 8 




3, 0 7 0 


10, 6 


3 7 - 8 




1 , 8 7 0 


13. 6 


2 3. 1 
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mmvtca-4 y^ v v- ^ ? ^ = *t % ± & * 7 . 5 w / 

5 Uli? 4-1 fcfflft <D T 7 A =- T A — ^ n ~* F^77-f-Ei:oTa 

is /^-^i&mmmft & , 1 M^^^-^t? 1 o mM y ^sujwr ( p h 7 . 

0) tlffl, -?:<Z>S*T IS Lt»l:it, l^t^ 

^t±M IT^^/V — b 3 ^ — /V (Butyl— Toyopearl) 6 

10 5 0MJ ^3 V ^ ^ tK ^n-^b^^^-f — ( ^'M 3 5 0 m 1 ) 

Kmvtzo ^mmn, \'f^-JV~ b 3/<—A< (Butyl-Toyo 
pearl) 6 5 0 M J 1 M 0 MO V = T ^ 

7 ^ ^ b t?^0i $tfct^6, i^tS« 0 . 3 M#ST*if L 
BP*3 s i£fflb, ^ItSf^tt^^^M^Afc®^ Lfc 0 rcotal 

15 HX^^r 1 Mfii^&^tP 1 0 mM V yfiii ( p H 7 . 0 ) ^3i#f 

^<Z>^#ff££i£'i>#8i Lt xF^^^rl^^ , rt77^^ (Seph 
a c r y 1 ) H R S — 2 0 0 J JfAsfrm^ft 7 7 \7 =- 7 A ~~ ? & ^ 

b ■Ty y -i — %my^xmm. vt-o r. <Dmm<?>&xT 7 s « - 

20 



25 
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x m 




a — 4 *J A* V •> A* 
(ffi/mgl&f) 


(%) 




2 6, 9 0 0 


0.4 1 


10 0 




2 4, 7 0 0 


1 . 8 5 


9 1. 8 




19, 4 0 0 


3. 4 1 


7 2. 1 




13, 4 0 0 


1 8. 6 


4 9.8 




10, 0 0 0 


2 1. 3 


3 7.2 




6, 4 6 0 


2 6.9 


2 4.0 



5w/v%) |:ftL, I^B#^^c» Lfc^*^ — 
10 5t Lfc n -5 , ^-^-fi^J 140, 0 O 0 ± 2 0 , ooo fytfco 

mm<x -y y^/u h i^/^r/^^mm^^mmm^^ 2 w/ v %ry 

p I It) 5 . 2 ± 0 . 5 T? & o 7c Q 
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-epj^Lfc 0 z.frb<Dwm&W5m (umcomw) . mem (ph© 
t£#) ^^L7ci 0 ^^©^ii^^tt, pH6. 6 o fim&fc^m 

4 0°C (C a 2 + ##aE) . fi4 5°C (C a 2 + 1 mM##) , Mig P H 
3 5°C, 6 0^PIS)5t'»6. OI5I6. 5-t?$?-ofc D 
5 ?Sg$^ttf±, ( 2 0 mM^Stlf itr?Sb P H 6 . 0 ) & C a 2 

*^*^r# P H 5 0 mMliStt 4 °C, 2 4 B# ftfjf« b fcft , 
p H 6 . 0 vr-fij-M b s i#t6 @f *«#E % 801 5 r > J" £ * £> 
10 fc 0 rtirti^SI:^^ 7 ID % if 8® (pH^Stt) 

^bfc c *i«©SS^^tt»rJ 3 5 °C£-C (Ca 2 + ##^) , & 
4 0°C*t ( C a 2+ 1 mM#^) p H^c^tttt^l 4 . 5 75 M 9 . 

o -efeo fco 

i§; 3 





ffifcfStt (96) 




*B*fffi1£ (%) 




1 0 0 


Hg a + 


4 




9 2 


Ba 2 + 


8 5 


Mg 2 + 


10 0 


Sr : ' 


8 0 


C a 2 + 


115 


Pb 2 ' 


1 0 3 


C o 


10 0 


F e 


9 8 


Cu ? + 


1 5 




9 7 


N i I + 


9 8 


Mn" 


1 1 1 


A ] ^ 


9 9 


ED T A 


2 0 



3 (D^^hm £>fl>fc J: 5 ^ *i#*~Sr14tt, H g a \ Cu 2 \ 
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EDTA-elKlf^tl, B a 2 "\ S r 2 + "Clffl.^ § flft a C a 2 + s 

Mn 2 + -c-^ttfb $ tb 3 n i: t> #iJ m L fc 0 

4 7 3 A (77°7^ FV^^f t^X7AX|i|) £r ffl V n X L fc > £ 

- y — -fe y ^ — a >f i/ — y v >- — t 7 ^ > - o w v v - 



10 mm 4 - 3 </)^m-cm^.mm « --y y f ^^fc#@#*fi n B n^ s 

) iciL, f.rj 0# i/k. fb I. F- S - - # • - ( 0 *^-T ■ 77 K • 7 

-5. ^T-fi^ 112, 000 ±20, 000 F yT-fcofc 0 
15 iia-^y-r^b vVUfc^gflff tl Sh & 2 w / v % T >' ~7 * y 4 ^ 

5 ± 0 . 5T?fccfc. 

-<fc 0 ^f^i90 , iiol (pH«) Sr^U 

fc 0 ^*<z>MoiM^tt, P H6. 3 o fi-mfcifc-em 4 5 °c N mm 

pHU, 3 5 °C s 3 0 # WIS 6 . OTfco fc„ ©^^^ 

Jfct£fc*, ( 2 0 mMg^It!l««, P H 6 . 0 ) ^^-Igl- 6 
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°c 2 4 mmmn u^m, p h^6. o iciil, a#-r oil stst* 



4 





*as*stt (%) 




l« (%) 




10 0 


He" i 


1 


Zn 2 + 


8 8 


Ba 2 * 


1 0 2 


Mg 2 + 


9 8 


Sr" 


10 1 


C a 


1 0 1 


Pb 2 + 


8 9 


C o 


1 0 3 


Fe 2 + 


9 6 


C u 


5 7 


Fe s * 


1 0 5 


N i 2 + 


10 2 


Mn 


1 0 6 


A 1 3 + 


10 3 


EDT A 


1 0 4 



E D T A T?HLW $ ^4V^ £ % *? o fc 0 
>47 3AJ K^Wti/^f AX?±S) £r^V>Tyj~#f Ufc 

■y — t ^ v y|f - ^ yvy- y >- - ^ n ^ >- — t * ^ v 7 1/ — T 
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6 y<f-jU^ Jfv fcf^ xK/^^ C 1 1 frh CO a — 4 V ~=r /V V is A* 

4^ r/tt 5- 7 h J 1 • 8 w / v % „ !J >• & ~ io V 7 A 0 . 1 w / 
5 v % „ !) y|-t Mi ^ • 1 2 J'K-fe'. 0 . 0 6 w/v%, Hiv^^ 
v"7 A • 7 7KI0. 0 5 w / v % „ 33 «t TJ s jjcj8*£>&5$£ffci&i£&\ 5 

0 O m 1 m=-1k y 7 7 =a 1 0 0ml foAtl, ^ — r- ^ V — 1 

2 i °c, 2 o frmmm u ^*put, ^^^^ tf^^w^c 1 

1 (PERM BP -7144) % g ft L , 2 7°C, 2 3 0 r p m "C 

io 48Pt mmummm^ l % t l fc Q 

/ v % Sr ig« L „ fit 2 7 °C s p H 6 . 0 Tbm. 8 . 0!:ftt)OO, 4 

s ef^ffl^itfpifii l/co iritis, ««^cD;M#stt«^ o . 5 

15 5 J^flfc/m a - -f .V /V b /VfeW^St£ M 1 . 8 mtL / 

m 1 "T?, ^KBStf ^.^ttW:^ 1 - 1 ¥{&/m 1 "9 , 5S^5>«I ( 

10, OOOrpm. 30 LTCaUIX Lfc±Jt^ 1 8 L©»t^ 

«rft^ t-fc t r 5 , w © a - y h v-/^ ^vv 3 mm^^B 

mfeffi O . 5 1 ifM£/m 1 (fiSttltl 9,180 T? N a 

20 -4 y-^/i" h i/^mmwrntem 1 . 7 ie/m 1 ^stt m^^m 3 

t*^ io, 400 Wi) "e^ofeo 



25 ^»7-l ^f/P7 ^ n If 7 xK /V 7 C 1 1 [±| 3fe g# * © ft M 



m e -e# btL^it*jb^^ i 8 l 8 o %mmm^mxm.m^x 
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4°c, 2 4fiiittLfct, tcom.mttm^o^m.'ij'^m do, oo 

Orpm, 3 0ftm) LT0JRL1 OmMJJySftlfSt (pH7. 5 

) i-mm&, mmmmv^M Lxmm i^xmmmmm 4 1 em 1 

- an « « w © Q . - y y -v ,/v h =1 mw^Mm mm 

5 tt^ 8, 4 4 0 , a-^yv /V h i^/Vifte^jilimtt Sr JKl 2 8 , 0 

o o j^fe, m^mm^mma^m 17, 700 w&^^r-fs y t &m 

mVfro £©&JIS?iR'S: > - 1 icfBicO ir-ir^f — X (Sep 

a b e a d s ) F P - DAI 3 J f /V & M fc 4 y r>£#l # P ^ h ^ 

7 37 ^ -l:§tLfc 0 ^:^^co a - y y ^/v b •y/y^w =3 $ffC£y&®f it 

10 a — f huAsm&mmmte, mvumm^^-rt^^, r 

t/N° X (Sepabeads) F P — D A 1 3 J A* \Z. 

( p h 7 . o > iif l. N * commm^m't^m l t « 

15 7 ^ I) ^ ( S e p h a c r y 1 ) H R S - 2 0 0 J ^fJ^^M V^fcT 
7^-T^-^nvh^77^- (^/H 5 0 0 ml) fcft y f Co g$ 
*?£f£S3y r-t 7 7 7 !J (Sep h a c r y 1 ) H R S - 2 0 0 

T s -v >V i- -7- h y y ~ x o m m >y 1 0 0 mM<7) !) - 77*7 i? h 

20 T^tts $*fc £ r 5, a - y f ^/^tii i *||P^ © a - 
y /v b -y tv jr 3gf4^^*{i # If l tiffit, a -y y 71- h 

y/i-tes^*stt «a s©)/=7^7^^ b 7?^e (7) m m & m o . 3 

m ft is TittiL, ^nw^a-yy-^ 7P f y ?v y n is r t. ^ n * m 
tt « , -r /v h y f7t-7©y^77°7 y ^ y h 7? ^ to it m m 3 0 

25 mM#a£ ti^tfc, r 75y a — y V /V h ^/^SiliStti^ 
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«> urn* l fco mm 4 \c mm^ c 9 cornet m m tc , m^m mtti&fe 



y ./V h v/^iii t </>w\mm m& (D^m^m ic «t o tb# $ *t s 
wtv z//is?*/i'=< ) mw*kj$,wm t a -y y 

7-2 a -y y -v/v f */;^srAs^m%.#E.f$M m^mu 

0 mM y >-it!S«^ ( P H 7 . 0 ) lZ.m$f "t^jgtffSfc&jg 

Butyl— Toyopearl) 65 0 Mj V As & Jl fz. $?tK $ P 
h y y 7 ^ — (y'/Vfi 3 5 0 ml) R.f* Lfc Q ^gfj^te, IT^^^ 
-b3/N , -A' (Butyl— Toyopearl) 6 5 0 Mj >f A-\Z. 

if L, nMrk iM^bo mod v ■-- r y y y ^ y h t- m tti ts^tf-t o N 

Pf^Sr^fclUJfcLfco SS\ i©0JRil: 1 MiS^t&l OmMi) 
y^Iil ( P H7. 0) tcjS^fL, ^rO^^f^^is'L^it Lt^f 
£r > f-fe'7 7 y ] i ;I/ ( S e p h a c r y 1 ) H R S — 2 0 0 
J ^y^ffl^fc7 7^ =~Ty — y xi ^ Y ^77^-lrffl^T*gtfc 0 

25 y © co ?t y- y y \ '. -rd it o a - y y^/is ^ yvv nfi^i 

Sfig-'ltSu Jfc^t4y ilX^SrS 5 t^f 0 
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5 



x m 


(UMBO 


«, „ ^ - } ~? }\t k £ / >L' As Z3 


(%) 




9, 18 0 


0, 14 


10 0 




8, 4 4 0 


0. 6 0 


9 1 . 9 




6, 6 2 0 


1.08 


7 2. 1 




4, 13 0 


8. 8 3 


4 5.0 




3 r 3 10 


11.0 


3 6. 1 




2, 0 0 0 


1 3. 4 


21.8 



V ^ As h A' ^ A" =i IS J5»Si tl £ 7 . 5 w / 

Hlfe 7-3 a-^yv/Vf 

mm 7 — 1 ScfeS® X ^ ^ — ^ p h r y '7 7 - \z. «fc o X « 

10 y/^i^|i^| s 1 M-gt^c^r^-tp 1 0 mM JJ >'Sfeii« ( p H 7 . 
0) iuIlfU, ^^ff^SriS'L^fii LTW^i^, fy-IS 
#t±M T^'f'A'— h — IV (Butyl-Toyopearl) 6 
5 0 M J y /V ^Jf V^c itTk — (y/H3 5 0 ml) 

(CftLfco ^gf^ri, r^^f-zv- h (B u t y 1 - T o y o 

15 pearl) 6 5 0 M J ^VPMSR* i?L^c 1 0 M<£> U - T ^ 

BP^^s^mu, *sim^f4^^-rpi^sr*feiH]iixL.7ho mm, 

1 M^^Sr-^tf 1 O mM y yflii ( p H 7 . 0 ) SCjgtFf 
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^<nmffit&%^ <fr &m b t yfmm , rt7r^'j a (s e P h 

a c r y 1) HR S-2 0 Oj ^7V%^ V>fcT7 ^ -7-/ ^ v 

h ^ y -Y - %l^tiiLfc 0 r ©ilc^^f y 7* id *5 its « - 

-fw /i/ h V- $g mm mm -14 a, tbis , u * & * e k fjk -r 0 

5 





tt* amy 


a — ( V -7 JV V 


(%) 




3 0, 4 0 0 


0. 4 5 


10 0 




2 8, 0 0 0 


1 . 9 8 


9 2. 1 




2 1, 8 0 0 


3. 5 6 


7 1.7 




13, 7 0 0 


2 1. 9 


4 5.1 




10, 3 0 0 


2 3. 4 


3 3. 9 




5, 5 10 


2 9. 6 


18. 1 



mm s a, — 4 y fls h -y /v ^ a ^if^^iiJo j; a a - y /V 
io 8 — i y a h e//^ =3 $fff^/&g# iff ©tiff 

7-2 (7>77^T7#fcltS3 a - >f ^ ^ A b ^ W ^/V = ff« J5» 

issns*- s d s - ^ y r -// y at 5: v ^ ^mmmhfe (^^ts 7 . 

5w/v%) ld#^L, f^fcl&Sb Lfc^-^*-r — # — (0*^^-- 
15 felsltk Z.Z>^ 7>^:''a-*'j 137, 0 0 0 + 2 0, 0 00 h VT' fe o 
»Ia — >f y^A b ^/lst?^^WW£.J&Wmm£h%: 2 w/ v %T ^ 
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p I m 5 . 2 ± 0 . 5Tl)ofc 0 

* m m mat ^ a jit -r , p h © « % an ^ © m i^mcx m 

tifLfco r tih<D^m^m i 3 !H (figcff) , ii40 (p 

HO^m9) £^Lfc 0 H^OH^M.^^ pH6. 6 0^FflSj£ 

-C^J 4 5 °C ( C a 2+ ##^E) , |]5 0°C ( C a B + 1 mM#£E) „ 
P H l'i , 3 5°C % 6 0 5>fflISJtS"C^ 6 . 0Tfeofc 0 * Bf iff <£> 2@. S 2c 
10 (2 0mMSiIf«, PH6. O) $rCa 2 + ## 

It}*. 1 mM#^ET-tr#S.^^ 6 0 frm&W zkJ&Lfc^K 231 

^*^#pH5 0raMiSitt*4t:, 2 4 B#ff|«:f# L fcfi: , pH 

15 ' Zn^frCOMigk&M 1 50 (ra.^:^AE#) . m 1 6 121 (pHgc^tt) 

4 5°Ctt ( C a 2 + 1 rnM T% p H&Tt&YZth 5 . 0 Jb^. 1 0 . 

. OT'feo fc 0 



25 
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* 7 





ffi (%) 




ffiWStt (%) 




1 0 0 


TT 2 ♦ 

Hg 


4 


Zn" j 


9 1. 


Ba 2 + 


6 5 




9 8 


Sr u 


8 3 




10 9 


Pb 2 + 


1 0 1 


C o 


9 6 


T — \ 2 ~ 

F e 


10 0 


Cu 2 + 


2 3 


Fe H 


10 2 


N i ,+ 


9 3 


Mn" 


14 2 


A 1 3 + 


1 0 0 


EDT A 


2 4 



EDTA-Cf KPIS^tl^ Ba 2 \ S r 2 + -Cffi.* $ fhfz 0 Ca 2 + , 

71-4 7 3 Aj (7^7^ F^-fi-^^fAXftg) &m^Xftffi U 
^ — ^ y >- — ir U V - -fe y V — o >f V - y y vy-7^/^7^V- 

io p y v- - y y p^fv"y© n^st 5i y Ksa?n ^^LTv^^i^t? 

c 9 & * © a - y y -v A* v y a- yvv = WW £$cBt * e> n ^jse^ij 

15 K^^^*<7>#jli~s n*S7 s: y gaa?ii*ic*5^sia^l# 
# i t/Tf7 5 y ^E^iJ^- n v-y-^ y y-t yy-tiiy-P^y 
y - y y y- v — x ^ ^ y ^ v — n y ^ - y yp^yy©N*S7? 

/ gglfi^J 1? 5 £ t & f-il W L fco 
20 118-2 a -iyv;nw«i*©t41 
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MWi7 - 3 ©^STllfella -4 V^fls V ^AM^BmU p f h % S 
DS-#!)7^ V AsT 5 K^/V«^*jc»^ 7 . 5 w/ v % 

) (-clfitL, [f««®J Lfc^M^ — ( P ^ • 7 y K • 7 

5 5 x ^T-MfS 1 02, 0 0 0 ± 2 0 , 000 ^Vl^ h fc c 

( r -v > -\- ^ • 7 7 ^i/r • ^-r a-'rpft.m) iz^mm&tf v r v 
10 e ± 0 . 5 -efco fco 

ufeo P H6. o N 3 0 ftmzLfoxm 5 0 °c N ^ 

ill p H ft 4 3 5°C, 3 0 .^f^JS^-C^J 5 . 5 Jb S 6 . 0 'C fc o ft „ Tjc 

15 ii©j&s^^ttii, mmmm (2 0mMftiiw, p ho. o) 

^r#?y.SKl6 O^W^KpL, 7K?^Lfc^, a#-rS^^^1*^i'J^i- 
5 r t X 9 3fc*fc 0 £fc. pH^^'tttt, *il^4 P H5 OmM 
IS«?S ^ X 4 °C , 2 4 B#PH£# L- , p H % 6 . 0 ^11 U N 

20 HI ('M$£fi) , 1201 (pHg^t) (i^Lfco 

ft r -est* ill j£ m Sp D TH ^ „ Sr * 8 {c ^i~ 0 

25 
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8 





(96) 


* y 


WStt (%) 




1 0 0 


Hg" 


2 


Zn 2 + 


8 3 


B a 2 ^ 


9 0 


Mg 2+ 1 


9 1 


S r 2 ^ 


9 3 


C a 


9 1 


Pb »* 


7 4 


Co 2 + 


8 9 


F e 


1 0 4 


Cu" 


5 6 


Fe 3 + 


8 8 


N i 2 + 


8 9 


Mn ! * 


9 3 


A 1 3 + 


8 9 


EDTA 


9 8 



^ ^5, la^i^t-^it siB5if#-^ 3 }3^i~T ? y ngB?u©y y ^ y y 

is — ~7 /< =7 ^fy'm- ? V %/ y - V is — 'f-vi/'y—KX^ *J >' — T 
10 y ~ > - ^ p y y-fo^y- ^ y v >- (75 N 7?; StlB^j W L- 

f-fls* Jf X2 tf ^ jf? /!✓ ^ C 9 & 5fc (75 a — y y -V /V h v-zi/te^^ * <75 

N^^ffi^j t tbtfc it, a -y y-^/p h ^/i^^sf «<£>*ii-r a 

is 4 > yp4 > i/y-7^^7^>i- ? v y y — ^ v y - p y y - t ^ 
f i/y-77 = y- 7°p y y©N*S7 5 y SIB 5 r £ 

mm. 9 a -y y-^/v M>^^/p=ii6ssr&j£SP**5«fct*a ~y y-^^ 
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h as & m mv>r 5: / if ifi m 

nsn 9 - 1 a-^y?;H ^/vv ^mm^&mm^fr^mftT k 
ism 7 - 2 h nt-mm a - -r v -^/^ h vw^/v = it 4 

5 ^S^ijSaiSO— SP^ 1 0 mM b y X ( p H 9 . 0 ) K ~M 

it, mmvfzAk, mmmm-^m i m g/m i oat^tci^s £ 5 k# 

f^Ufco r (1 m 1 ) lUOiigOf!) 17°^ >' (fa#*6^tfc 

Kit L/C, £ L ft ^ ^ K % -¥ Pi i~ o fc & , fffiHPLC^Ir^o 
10 tc 0 srj 9 n I'y^V y ? C 1 8 # 7 (ff'S 2 . 1mm xf $ 1 5 0 
mm, ^-Xt±M) SrffiV^ ilO . 9 m 1 l?tt*0. 

1 % b U 7;^tn|||- 8 %Tir h — h V A'^ft^ bO. 1 % h JJ T 7 
/Vtn^l- 4 0 %T-fe h = h V As&WL<0 12 0 ^m<D V =■ T X =7 V 

15 On mComyt&^M&ir^ £ t 5- £ 9 tfeffi Lfco ^ ^ K <^ «t < 

#Hf L-7c 3 K [ P 6 4 (««Fl^ra*& 6 4^) . P 8 8 (0M#B# 

B.1*^8 8#) , P9 9 (#^B#fH1^9 9#) ] &#8tU. ^rfrb^JxS: 
Ig^i Lfc^s 2 0 0 // 1 (O 0 . 1%MJ ^ /l^n ffcj^ — 5 0 %T 
th^M) /V^^ ic^fl? L 7c o ^tib^-7=f- K*W & ~7° n ^ ^ ^ - 

20 ^yf-icftL, ^rtt^tb 8 illTT 5 / f&SM &5>ffiVtz. 



25 



WO 02/10361 



PCT/JPO 1/064 12 



71 





^ I $ & 7 s j m se 7i . 


P 6 4 




P 8 8 


7X^7f>-7x^77^> 


P 9 9 


7XA°7^>-fP^>' Xl/t^7-7XA°74 f >l-77^>- h'J/h77 

> - y ^ ^ ^ > - "7 jl ~ ; 1/ T 5 — > 



n& 7-3 <^^r^-e# b thfrmm a - >r y jv ^ v/v^^sf 

5 ©-^P^l OmMhM-StlffS (pH9. 0) i^MtT, 3g#T 

Lfcfl, PliliS-ef] l m g / in l ©tg j: 5 I? L/i 0 r 
(1ml) ieilOMg^y F-^y^^— if (fp^-M 

ISItfcsS^&JKSS) triPx., 3 0°C, 2 2HiSfS^5^tl-J:f 
7"^ KfcLfc„ bfc-^T^ F&mffi-rZ fcfc, flSHPLClrlT 

5 0mm, ^3r — X^fcM) O . 9ml/^, ilt* 

0 . l % h y T 7 /V ^- n gfcg£ - 8 % T ir h ~ h y /l^S^ 0 . 1 % h 
D-^sV^vm^- 4 O % T i? b =i MJ /i^mW. (D 1 2 0 co y - T ^ 

15 2 l 0 n m©!K3fcSSrai3£i-5 - £ <fc 9 tfcffi teo^y"^ K £ 

■ i<^ilfc3^fK [P22 (^jt«2 2^) , P6 3 (f£ 
jff|fllJ6 3^) , P7 1 (WFI»71^) ] Sr^U 
tL^K^Itlf Lfc@^ 2 0 0 /x 1 <Z> 0 . 1 % h V 7 Z^Jrxi gtlt- 5 0 

% r i- = f y l fco tt b vmn & y° & ^4 v 
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* 1 0 





^ sj i 5- 7 = / a e ^ 


P 2 2 


—{f)V$ t >~f o*>y 


P 6 3 




P 7 1 


h l j7 P h77V-77^ , /-7x^l/77^>~^ , J i/V-D-f ~>>- b ! i^F7 



18 ft r^-f ^f^^^#4j 4. 0w/v%, SISttHti 

FTtt .XfJ 1 . 8 wX v % , pyRZ*y 9^0. 1 w X 
io v % s y i/W. — -f~ MJ 7-^ ■ 12 tR^ 0 . 0 6 w/ v %, fifciftT ? 

v r> A • 7 /R ±fe 0 . 0 5 w / v %.:& CK 7k ^ £> 5 fit frJ#i& 4" , 5 0 0 

m 1 m H # :7 ^ x n 10 0ml To Ait, — f £ l> — -ftJ 12 1 

°C, 2O^ v P«0b s Mtt, /-^/vx t\x >K/vx n 7 5 ( 

F E RM B P — 7 5 9 1 ) SrSUb, 2 7 °C , 2 3 0 r p mT4 8 B# 
15 IKlIIteii»it*b 7b b/c D 

oLAtit, Mmmwi^ tfiML-x, urn 2 7 °c t isfcm, mmmm 

lv/v%S:S«b, fig2 7°C, pH. 6. 0^18. 0^#^oo s 

4 8Bi m m m,mwmm l & „ # „ mm ^ * ^ *si * gft o . 

20 3 4 M/m lt\ a-4 y ^ 7V Y ^A-fe^B¥*^tt«:*& 1 • 1 ^ 
$ ( 1 0, OOOrpm, 3 0^FSI) b T HI HX b £:_Ht$xl 1 8 L <D W 
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&&&&&& bfc *3gK<7> a ->r f wi^i^jsst^ 
mmmnm o . 33 mf^/m 1 ©ss 5 , 940 x% 

a --f y -^/1> b S-'^ME^BPSUSjfc) 1 - 1 ¥&/m 1 <7)?gtt 
1 9, 8 0 0 mm Tfx S^M^J&?£f4«$xJ O . 6 7|t/m 1 ( 
5 |»12, 1 0 0 M) X&ofc 0 



31 R 1 1 ^^-/V^ i^P tf^^/^N 7 5 <Z)fI$g 
mWt 1 1—1 ^ ^..^ * •/nt^^^N? 5i 

UK 1 O T?# b*v7ci£#_L?t^ 1 8 L £ 6 0 %|gfp«^^'e^#f L 

10 T4°c, 2 4 mmMwvfz > &^ zcDm.mitmm&m>bftm ( 1 0 , 0 

0 0 r p rn, 3 0 ftm) LTls]J{% L 1 O mM b V ^-~mmWc.W$l ( P 

H8. 3) mmmm^ ltsw ttw« 4 5 0 m 

1 £ #fc o c <d urn m m w , «0j©a-^y-r;vf vvv = $sw 

4 , 7 10 a~4 yvA'F yv^|g#@f |pti£f:£ ^ 

15 11)15, 7 O t^Eii^Stt^^g, 5 9 O ^S^WT^ 

(Sep a b e a d s ) FP — DAI 3 J Sf JU & ffl V > fa 4 :t > S: & ■'/ 

flr^tf — X (Sepabeads) FP-DA1 
20 3 J <^ id gfc * L % a - 4 y^r/Vh f/^m&W « , If-fe^ f — 

X (Sepabeads) FP — DAI 3j sf ?V K Wl * I- > #® 
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,2fc-f§BJc7> a-^yv^ h v- ;v ^ ;v 3 t f ^ It i * fi ^ v ^ 1 M^^t: 
ttriOmM!)yilii (pH7. o) Km$fV, ^<Dmtfrm&m 

15 't>#m b x^fmm % m % . r ^ + a • • ^-y^^w 

3Z£ti-M rt77^!)/V (Sephac r y 1 ) HE S - 2 0 0 J 
^ffl V> fc T 7 — T A — V & ~* V V 7 ^ -Y — A* 5 0 0 ml 
) ;.r.#t Lfco @#^t$H£}3;, rt77^'M (Sep h aery l) H 
R S-2O0J ^l:«f I, gt$lM^bOM©!)^T^7^^ 
20 >- h N M ^fcV^T, -^yV b 7 s - b 7 ^ 0 mM^ fe> 1 0 0 mM© P ^ 

■e-€:C0ai^^^3 OmMMtif Lfcif^iffiL, 
7^-T[lf^^^^lH]ilX b/to £ <Z>|R!M&r 1 M^^^fa 1 0 mM V 1/ 
25 HIS«« (pH7. 0) fcStffU, ^©]StlT$&«:iS'fr## tt^CT 

ly-t^tl ry^yv- f ?v (b u t y 1 -t o 
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yopearl) 65 0 M J >f fr< Srffl Wc®fc7|c $ D ( 
^/Vft 3 5 0 ml) (^it7h 0 Tlscgiim, fT^/V- h 3^°-/V (B 
u t y 1— Toyopea r 1) 6 5 0 M j /V\C$k^ t s fiffi^ 1 M 
d» b 0 M<£> y = T ^ 7 ^ f -e^ m $ . - ^> ^ ifcgciiS&J 0 . 

Lfc 0 Sit, £ coEJlRia^ 1 MfiftgcSr-a & 1 0 mM V >mBmW (p 

H7. o) izmtifv, ^<vmmm%:m>i>ft%% itw^^, r-fe 

(Sephac ryl) HR S — 2 0 0 J ^ A ^ ffl V ^ 
T 7 ^ =■ ^ -Y — ^ n -V F ^ 7 7 ^ - ^ f V'^T If 1 Lfc 0 '©Sg© 



1 1 





a — { y 7V y 


a — A y A* h 

is /i^ ^ ;v^tf 
If Iff it fete 

IHI) 


4X 
(%) 




5 , 9 4 0 


0 . 10 


10 0 




4 , 7 10 


0 . 19 


7 9. 3 




3 , 20 0 


2 . 12 


5 3. 9 




2 , 2 10 


7 . 5 5 


3 7. 2 




1 , 7 2 0 


10. 1 


2 9. 0 


T ~7 ^( =. T- ^ — ^7 7 


1 , 3 2 0 


12. 5 


2 2. 2 



15 tlLfc a y-r/P- h ^/i^Vt^ If R&J&BMMjSiS £ 7 . 5 w/ 
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Sr It L fc £ £ 5 , 16 ^ K fit ^ — <^>ift if P ^ V h o 0 

111 1-3 a - ^ y v/l/ h iy/vfef 

11-1 ^|3$|:<75 -f ^- > 7 u^r V ? =7 ~7 4 — (C±ota- 

5 ^y-?/H yw n ff R £ j&f£3f H5i 5> i: f>SI L fca-^W /v b 
A'Ste^BPSfM^Sr, lMJK^&^-tPl OmM!Jy|i»i (pH7. 
0) CSKfL, ^^Stff^^iS^^^f LT^Ii^i^, T-^-^-rA 
- 7 7A"?V7 • ^ #-7^tfe5£#*fcS rSephacryl HR 
S — 2 0 0 J *fAs ^ m^^ft-T -7 ^( ^ — ft y M.? a Y ~7 A — 

10 (^f/Vl5 0 0 ml) ICftLfc, ^g£i§^ fSephacryl H 
R S- 2 0 0J ^>tif L, «$lM3^0M©!J^77~7> ; iy 

MSl^^ttf 1 0 mM !J y (pH7. 0) M^#fb, 

15 mm^m'^^mhXyfm^^m^ , [FButyl-Toyopear 
1 6 5 0 M J y /I- £r fcSfc 7K # 7 A ;^ P h ■'/ -7 -7 -f — ( l r/uB. 
3 8 0 ml) }Cl^tLfc Q ^Sfitfit, rButyl-Toyopear 
1 6 5 0 M J f L, 51 -Ti: 1 b 0 M CO V =-T >7~ =7 v 5 ^ ^ 

h -c^m $ t r. 6 , m&mmm o . 3 M#aTii l/c^*^ 

20 fcU ^^*?g-t^^*i-H^^^^IeIlR Lfe 0 r ©11142^4: 1 0 mM 
h y 7i£[il£»$> ( p H 8 . 0 ) KMffi U ^r<7)Sff^^JS'l>^gf b 
T^|»£:B$;t s JfC y — W^^fcU fSuperQ-Toyopea 
r 1 6 5 0 C J sf/U%m V^fc-Y 7 A ^ n ^ h ^7 7 ^ — 

(^VP-fir 3 8 0 ml) ^ f±t Ufc 0 4'W1- YZ* fSuperQ-Toy 

25 opeari 650 Cj ^^iClftffc, =^5tM ffl V , 
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1 2 





a -- 4 y ~? TV 

V 


a — -i y f 

As far I* * hpS- 
V ^ IJUL / 111 g » P4 

K) 


lK/ Si5 

\ /O J 


i& * ± » 


19, 000 


0 . 3 3 


10 0 




15, 700 


0 . 6 4 


8 2. 6 




12, 400 


3 . 5 6 


6 5. 3 


7 7 - f - ^ 


8 , 3 2 0 


11.7 


4 3. 8 




4 , 8 3 0 


15. 2 


2 5. 4 


-Y ^ ^ 3»£ Jft * 7 A 


3 , 8 5 0 


2 2. 6 


2 0. 3 



5 

mm l it a - >r y-v/^ ^ * n ,& & 7 . 5 % w / v %mm 

Lfc £ ££> N gfi^y K ¥ - 1 1$ S © I V n t D R P T $> o „ 



10 0|ft 12a ->T yv/I/ h f*H4l^g¥**3 J: a - «f V T 

mm 12-1 a-^y?/H is/vy/v =» itK^^^*^t4K 

URi i - 2 © r£- -c # 7c ffi & a - y -v /v h ;v jr jv n fg 

15 5w/v%) |?p# Kl^lb bfe^^S^— 
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J£ Lfctr5, ftT-Am 13 6, 000 ± 2 0, 000 h >'"C fe o 

Ha- ^ y h Zy ;V a ft? ft £ #c Bp * II p h p Ir2w/ v % T 
5 7t7^y (T^y-YA • :7t/Wv-T -^V^^^ttM) ^ fl ^ tg 

p I ft 7 . 3 ± 0 . 5Tfeofc„ 

-^stitstt as „ p h Srsn4si ^ (D \z. mzxm 

10 -*7c 0 **3, MJgOl£«Hr.-oV^T^ C a 2 + ##ftT £ 1 mM#6T 
Tl'J^bfc, rtlfe(Z)^^i2 1 HI (fit^ff) , 1221 (p 

H(7>f^#) ^r^bfco i¥*^>^iiia£Er±, pH6. o, 6o#iwkjS 

•C^5 0°C (Ca a + ##6) N 1^)5 5°C (C a J + 1 mM#|t) v ^ig 
pHtt, 3 5 °C . 60^Fp1^T*»6. 0T?J)ofc 0 g||S <£> i& S £ 
15 5£t£fct, mmmw (2 0mMftiiW, pH6. 0) |FrCa 2+ ## 
£ETl£ fc« 1 mM#ftTt#fiSiu 6 0 frmiRW 7k # Lfcft, 

*ii«#,pH5 0mMiiifS^t4 c C, 2 4 B# K^^F L 7c , pH 

^e. owl, m&T&wmfe&&mfe~t%zi tfcxyifr&tz-o 

^/f<L/c 0 *ii©ia^$ttt^4 (Ca 2 + ##r±) , It) 

5 0°C|;t' ( C a 2 + 1 niMffii ) t?, p H^^&fiijfa 5 . 0 9 . 

0 T'feofCo 

25 aETTfirt4IiJ/-EO^&^2pCTM^fc 0 ^t^Si 3l^f 0 
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Si 3 





-J-O -i-JL „V-r. J,zJU 

fp xJ /er 13: 
(%) 




+o -v+ jcc 
TB XT /5 f-E 

(%) 




10 0 


H g 


1 


Z n 2 + 


8 2 


B a 2 + 


8 4 


M g 2 + 


9 6 


S r 2 + 


8 5 


C a 2 + 


10 8 


P b 2 + 


8 6 


C o 2 + 


9 3 


F e 2 + 


8 2 


C u 2 + 


7 


F e 3 + 


9 3 


N i z + 


9 3 


Mn 2 + 


12 0 


A 1 3 + 


9 8 


E D T A 


3 5 



1 3 (Df&m&hm £>3>fc X 0 fc, Hg u , Cu 2 \ 



E D T A -C^ b < mm £ tufco C a 2 + , Mn 2 + T^ttft e^S^^t) 

mmm kiss »t s Bfl ?«#-§• i i t.^tr 5 ./ mmn nj£%?„ t ^ 
^ i> ^ - ^ y - y y-77 = ^-p>f*>y-^!) is-y-r* ^ v 

10 t?^o7h 0 

r <7) n jam r x / &mnt£3k & Mm. 5 - 1 <d /-^^ * ^ n tr * # 

/V^C 9 S^RU^K 8—1 ay/^=r?V^ {Tn t^^°/V^C 1 1 

15 h ufc a 

12-2 ->/Vfe^^*^)ttK 
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mm 11-3 (D^mx-nt^nm <* -4 y-^/v j. ^/v^^mmw.m & 

SDS-^UT^ 1)/V7 5 F ^t'^ & Sb £fe ( ^ A'it S7. 5 w / v 
%) tftl, mWKfaMi l^feftT- m-? — 33— ( 0 * • *7 -y K • 

5 r. 6 N ^T-Jt&i) 1 1 2, Q 0 0 ± 2 0 , 000 ^7P- h >'Tfcofe 0 

VA'*kj|£Sf3&S$R p b « 2 w / v%ry7t7>f 

10 8 ± O . 5t*feofe, 

-<fc 0 gfl:l2 50 (UmV)9tW) s % 2 6 IH (pH<Z>ir#) £r.^ 
Lfc 0 Hi©ll?agH, pH6. 0, 3O^flSJ5T^5 0°C, S 

aipHr±, 35 u c. 3 o^rigis^e. o T-feofc 0 *mm?>um 

15 Sfsfi^YiS ( 2 0 mM@1^if»$r, pH6. 0) £r#?S^J- 

4°C, 2 4 B^f^UfciK P H^6. O^pSt, ?S#-foS«^ 

20 , m 2 8 12] (pH^^tt) {31^b7t 0 *fp #©£ggS14tt*«l 

4 5 ■CftfT, P H^3£tt«*il 4 . 5 B3E 10.0 "Cfco fc„ 
^^^^tticX^-T^JR-i' JUS 1 mM©#I^It# 



25 
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* 1 4 



f I-i -~r ^ 


4-o C/rC .Nti- 

i@ *i m la 

(%) 






4-o -hsJ- car. -KM- 

T@ >q ia 'lab 
(%) 




10 0 




H g 2 + 


0 . 5 


Z n 2 + 


7 5 




B a 2 + 


10 2 


M g 2 "~ 


9 5 




S r 2 + 


9 1 


C a 3 + 


10 0 




P b 2 + 


6 9 


C o 2 + 


9 2 




F e 2 + 


9 7 


C u 2 + 


1 5 




F e 3 + 


9 0 


N i 2 + 


9 1 




M n 2 + 


10 1 


A 1 3 + 


9 4 




E D T A 


9 2 



* 1 4 a* few 5 ten Hg 2 + T|L< 

/H7 3AJ (7^7YK/^t^7AXftg) Sr/BVTSHFf Lfc 

t^5, s 3 i:*t7 5 y mm&ioj y t= y ^> 

>- — X -X ^° 7 3 s >' H — y y ^ — V iy - n is is — H X =3- is is ~- T 
10 7 "^-7°o y ^ - ^ a ^ - y y ^ ©N*g7 y gtiEM^r^ L 
t^5-i ^fed»o fee r c7>n*^t 5 / Ma^mm^lW 5 — 2 CD 
^^/ixX fci^iK/^-X c 9 SJje^'U 5 ^^ 8 — 2 eo/^/t-'.x f-v 

itm it, a - y y /v h ^/vfe^^*-z>*ai~ 5 n*^t s y 
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/v b vvv$g#|f 3ft<7>T 5: J W&M 

H13-1 a -^y-7/H> VA' =« If If £*&Sf Iff CO ft pPpI^ T 

5 $ ; iE^J 

HSU i - 2 <z>^^-e#^tbfcftMa — f y-7/Hwv^/^iI 

4^iifI B p p©-i^ 1 O mM h U I (pH9. 0) 

*tUT, 3t#rUfcflU ^IffT^l mg/ml ©ISt^o^^t 
L fc Q r (1ml) ^2 0/zg©y vVt-^ K^T"^ ^ 

10 -if (fnft#fi3SS**5S;£tfcK3B) £r#Px.> 3 0°c, 2 4HI8Kf&^5 

HP L CSrfTJ&ofco rv-f^P#>^^7x7-Cl8^7^J ( 
E^3. 9mmX.S£l 5 0 mm. ^ ^ — X*fc®0 & JfiV^ 0 
. 9ml ^S-e 0 . ^/I^ng^- 8 %Tir h ~ h U 

15 jvmm fa h o . i % h y ^ /v^- * @m -3 6%7t^m ^it © 

1 2 0 ^ FbI <£> U — T ^ 7'^^ > £>3fe#.T??T & # y J*frbt&Wi 

LTc^-y^Ktt, $£#2 1 OnmOf^I^l^tSrtia'^ai 
L o Kii< bfe 3 -<zf^- K [ P N 5 9 ({fc#H#fSi 

fi5 9^\ PN6 7 (f^^i^6 7^) , PN8 7 ( f£ j# B# P*! 1$ 
20 8 7 5a v ) 3 Ir^tL ^ iMtSSSife Ufc?& , 2 0 0 m 1 60 0 . 1 

% h 3 5 0 %T-fe h = h U /I'S&SfcfcH&fi? bfco J &tt 

25 * 1 5 \<l-7f~t 0 
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1 5 





u u £ t % j m la m 


P N 5 9 


7 ^ / ^ 7 ^' y It - 7 i ^ ;v 7 7 >' ~ -t I) ^ - T ^ 7 

3r >- - r ^ ./n ^ >- - ^ o /•< y > 


P N 6 7 


7~ p >- 7* — x i/t-V - ^ y y-77/'\7 J r7-7 7- 
■y - -f n y y-/7^y-77 = y 


P N 8 7 


f n v >- — ^ /v ^ 5 >- g£ - T 7 — ~ ^7 i^Sfe — "fe 

y t- - r 7> ~ >- - jf/v ^^7i-n^77 



11-3 (7>.77^-e# btbfcitM « y h u^m^mmm 

5 B B p®-|f|5^ 1 O mM MJ ^ - ttili (pH9. 0) K M L "C , 51 
#f L .fct, IrHKHj^T^ 1 m g /m 1 <DWk&\z.t£ 5 £ 7 U/Co 
71 <£>lW?g ( 1 m 1 ) 2 O fi g CO y v^/Vrc > K^^f^-f (fn^fc 
M^«5t^t±l^^) 5r#0;t, 3 0°C\ 2 4 raSJS r £ J- J: 5 

-^T^ Kfc Lfc Q UTc^T^ K^JtMSTTS fc#>, IffiHPLC^; 

10 frsfco^to ?Y7^n#7'7^7.xT"C 1 8*77j 3 . 9 

mm XI £ i 5 0 mm, <7 — 7 - -Xfti) fcrJEV^ 4 i/fc^E 0 . 9ml/ 

ft N i?&7 0 . 1 % b y 77 /V^- n g^It - 4 % T ir h =. h y £> 
0 . 1 % h y 7' Pg^i-42. 4 % T ir 7 =• V V 7^W$L 0 9 0^ 
m<D y ^7^7^17 h<0^fe#t?^Jfeofe 0 *7A^bftil Lfc-<37 

15 ^ K « N g*2 10nm©!» :M &r Zffl s£ "T 5 7. 7 lc i; 9 1* * L 0 fill 
,77^7^ K h X < L fc 3 K [ P N 2 1 (f&ffBtP^ 2 1 ij v 

) , PN3 8 (f^^Bf mm 3 8 , PN6 9 (WM6 9t)) 
3 ^^IfeL, -Tr^^ftLK^^^ Ufcfl, 2 0 0 (i 1 cd o . 1 % h Jl 7 

77 ^-n g^gf - 5 o %r-fe h = h y /^mm^mM bfc 0 *r*i b^y 0 ^ k 
p n 2 i » 6 isst) 75; stsa^j tr^#f l ft t t. 5 s m&m l£ *5 
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1 6 





F*3 35 U ft T 5 / ®& SB ?'J 


P N 2 1 


t ^ /< 9 3? is — h y y° 7 h v -y h ^ t > — ^ 


P N 3 8 


* v ^- >- - r ■ * ^ ^ >- - ^ y - ^ y ^ - 


P N 6 9 


7^/>°7^y — f ya^v-y-f p v >- — n A f >' — 



5 

mnuftftm^ f/<4 ^ ^ ^ # 4 j 4 . o w/ v % , n-etttts 

fTift: 5;—^ bJ 1 . 8 w / v % N U ~ # V r > 0 . 1 w / 
10 v % , ]) i/^ — MJ^ • 12 0 . 0 6 w/" v % , ffiLM-^ 

• 7 Tkifi 0 . 0 5 w / v % rj tK j&» b % <3 {$ Mil % , 500 
m 1 77^^i:iO0ml f oAtl, ^ — h ? — ^t? 12 1 

A19 (FERM BP— 7 5 9 0) %|gfl L, 2 7 D C s 2 3 0 r p m 

is t'4 8 mmm^Mmmm l it % ^ ^ffiit* ttt 

^fi 3 0 L © 7 r ' — 7* — t |^ it 3&<Sr^ 2 

/v%SrtSt, 2 7°C, pH6. 0J519. Olcf^oo, 4 
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10, 0 0 0 r p m , 3 0^f|) L T Hi i& L 7t ±lt^ 1 8 L <D WMWi 

«i£Lfcti6, m co a - 4 y ^ /y b wy ^ ^mw±^tw 

mi*m 1 • 0 6 M/m 1 ©gft (itStt^ 19, 100 J£ffc) "£\ 
a -4 VTA* h issls&1&mm\Z.m I - 6 m±L/m I (It?gtt^ 

5 28, 8oo^{ji) -e, mytmm^m-m&nm o . 2 7#e/mi ( 

4 , 8 6 0 Tfeofeo 

T 7V 7. U 9 $ — ^ O tf /ft $ A 1 9 fa 3&(D a - -< V ^ 
t 1 0 0 mM^ 'J y - N a O Hi»t ( p H 8 . 4) £fflV^fc£l:?K 

10 mm 3 ta nt <d jrm t mmiz. n ^it „ 



III 5 T/P-^n^^^— ^nt**;P$/;Al 9ft^ii©SS 
15-1 T /^^ v s< ? ? — ^Pfc'*;v^7Al 9S jfclf- * (D 

15 i 4 t# hfrtcmm±mm 1 8 l ^ e o %i&fp^^^-emw l. 

T4°C. 24Bf^^gLfc#, ^»miff^fc^#/^it^^lf (10, 0 
0 0 r p m s 3 0-^1) ITSsHlRLl 0 mM 3 ^mW-MW ( p H 7 . 
0) teMffife, WtWbTitLt»»8 5 Om 1 ^# 

*?£t£&r 8,210 W£s a - 4 y vA' h vVPfe#-p*^tt^^l 1 5 , 

7 oo ma, ^vtmw£.&m&.&m 2 , 090 - t &m 

m L fc 0 - ©&B£*i£ % s JtC y — l^r&^tfcM fDEAE-To yo p 
earl 6 5 OSj ? As & M V ^ ft A * I 7 A ^ P ^ n ^7 7 

— (^i3 8 0 ml) KmVfCo mm-mB-lt, IfDEAE — To y 
opearl 6 5 0 SJ ^/HC^* N a C l »gE 0 b 0 . 5 
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NaCl©D ~T h x^:(7ym&i> l B o . 2 M-M-ffiKi^ffi 

a ->f y^;V V >'/V|g#Sf iff^tt^N aCl©!)-7 ^7^^ ^ 

5 -ecoit^^o. 3M#i^t aiLfco zz-e* if.mm<n a-4 y 
#bttfe a -y y^r?^ hi/^^^^^w^&wmmft t a -y 

-^yv;H vvvfe^^* i: a — 4 y V v-vv y'fr ^ * 

j^ Tx BJ(7> a ~y y -^/V h y7V yW = £: a - >f V 

15 i/A-|5#S# m t tftIt5^'Si-^^"Ca^5o 

H&l 5-2 a-^yv/Vhv-^^^Sl^^St^iM 

j£.?fcy$\<F) a — A y As y i/ A* WX&f&M^Mft & 1 & 

^|>10mM!Jyii«I ( p H 7 . 0) {Ciltffb, 

5£#f±®| ft77^!)^ (Sephacry 1) HR S - 2 0 0 j] 
f/V&m V^fcT 7-f =r^"^n^ t«/77^- (<//^» 5 0 0ml 
) (Cftbfco gf^f^ttW:. r*: 7 Tyy/^(Sephacryl) H 
R S - 2 0 0 J ^/V U N flifESfe lM^fe 0 M <£> U -7^7 v ?x 

25 yb-C^|ii$*fct^, ^PJI^a -y y^/V h^/VyV^ltft^ 
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(mm 


a f V "V A- h v' 


s& * 

(%) 




19, 100 


0 . 11 


10 0 




8 , 2 10 


0 . 4 8 


4 3. 0 




6 , 8 9 0 


4 . 18 


3 6. 1 


T ~7 -f ~ T -Y — 
# ^ A W- t±5 $T 


5 , 2 2 0 


3 5. 1 


2 7. 3 



S^rfjfe^ L^c Ftt¥-— i?M^©ri;v^ n n q^&o7c 0 



10 mm 15-3 a,- a y^A> h ^^mwmm^n^mm 

^■m^mmmft % , 1 Ms^^ttf 1 0 mM y y/^it mm ( p h 7 . 

15 • !7 T v-T • ^-f 9 W^^^M 1^-7 T ? V fr> ( S e p h a 

cryl)HR S-20 Oj >f A> % ft V^ it T y 4 ~ 7^ A ~% "7^9 
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(Sephacry 1) HR S- 2 0 0J ^;HcP|f irt 



1 8 



x e 


a — 4 V As 


a — A y As V 

ma 

iH t=3 St ) 


®im (% 
) 




2 8, 8 0 0 


0 . 18 


10 0 




15, 700 


0 . 9 7 


5 4. 5 




7 , 13 0 


4 . 0 1 


2 4. 8 


mm 


1 , 8 0 0 


11. 9 


6 . 3 



uftrnm^t- a ~4 y-^ ?v y ^ /Me^s^sr a «r 7 . 5 % w / v % 

Hgfc 1 6 a-zfy-rA' h ^/^ =J H ® & j£ it XTJ a ~4 V~ ^ 

15 mm 16-1 ct-4 y^TV h i/A^Vl^f* RrfcpMsftOtrfelf 

5w/v%) tftl, |p1B#^#cB Vltfr^rM-r — *— (B^/<4?t- 
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m L- fc t Z. h s ft^-Miffi 9 4 , 0 0 0 +2 0, 0 0 0 Y > ~C fe o fc 

o 

ft ma -4 y ^ h v- /i- y =i If « ^ j& sf * II n p p *r 2 w X v % y y 
5 & v t y jj ^7 5 k yyv-s^r*Si3f£ fcflfe l , , im^k^ 

p 1^4. 3 ± 0 . 5 -e o fee 

io -eiJj^Ufeo rnb©te*^i2 9g , I30i ( P 

HCDf$#) Sr^Ufc 0 g»cDMiSMJ^ Wy pH8. 4. 6 0 ^W^JS 
tfi6 0°C (Ca 2 + ##:^) % |^65t ( C a 2 + 1 mM#£b) , MS 

pHfc£ N 3 6 o frfREiJ&'?*m 8 . 4-yfeofco 

;£f£ f±> Pfiil^ftS ( 2 0 mMy y v-' >" - N a OHilff, p H 8 . 0 
15 ) a 2+ ##-i£T£fctt 1 mM#STt#l||C6 O^Ptflf^^L, 

p HVy^t^tt, .^Sf # p H 5 0 m Ml|j$ 4* ~C 4 °C , 2 4 B# 

# L ft m , pH$r8. 0 ^pfSS U , Mtt^rSJ^TS £ t 

^yvj^fefc 0 ^:fr^n<Vffi$k&m 3 1 @ (fig^^tt) , 1321 

20 ( p H$r- ^tt) * y fc 0 *§|3fg cd Sti te&j 5 5 °c * -y (C a 2 

+ ##^E) , #J 6 0 3 C^~y (C a 3+ 1 mM#4) T% P H^5£ 5 

&T-?m&fflj£<v5&\z-w cxi^fc, o ^^y- 0 

25 
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119 





mM-mni (%) 




^M-f 


fRMSr-l* (%) 




10 0 




H g 2 + 


0 


Z n 2 + 


5 6 
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3. *15E*S©S^«^t LTa - 1, 4 ^/Vm V/Vte-^Sf^i- 
( 1 ) f£/8 

20 ^l7C*S©^i^ t IT a - 1 , 4^>3t/;l,gA^^-|- ?) ^ 

Jfe < a-. - =i ^fe$t SitiaoT, ^£ 3S 5c 5fc U T 

(2) 
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S D S - ^'/I'lItlS K X. V , m 7 4 , 0 0 0 J511 6 0, 0 0 
(3) 

T 1^7 yt 7 "f >^WtM?*l&l-J: «9 „ p I jfa 3 . 875^7. 8 CO 
(4) 

pH6. 0, 6 0 T?. Ml 4 0 5 0 °C<£>^fflrt K^ilfi 
pH6. O N 6 0 ;5> PfH fx T- , lmMCa 2 + #ftT, 1^4 5»I5 

10 5 0 C(7)ft!iirt{-SigM^§r^-rs o 

pH8. 4, 6 0^F«T\ 6 Ot;tIIffig^ft5 0 £fcf3, 
pH8. 4 V 6 0^|1RgtlmMCa 2T ttT\ 6 5 1 121 S iB. 

( 5 ) m& p h 

15 3 5°c, Qoftmfcfo-e, p nm 6 . ojbms. 4 ^mm i-^ii 

P H?rtt5o 

(e) 

P H6. o % 6 o^BB§^t5^fr^ *S)4 5iDKTlJ:aS^« 

20 pH6. 0, 6 O^lffl^tS^T, 1 mMC a U #ST, #5 5 

0 3 c^TMI$£«^tto 0 

p H 8 . 0 s 6 0 ftffite&lrZ&W-e^ B 6 5 °C£ATMSgc3« 

pH8. 0., 6 0^^.5^, lmMCa 2+ #4T, «6 
25 0 °CUT\^Um%:'fcl&&^-tZ>o 
(7) p H§:ttf 
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4 D C, 2 4 mmUWiT 5 pH^4. 5J!)11 0. 0 ©tSffl 

5 . la^iau^ w- s ia?!i##- 1 , 5 7^ 7 , sa?u#-^- 1 1 

10 7 . a - y y h vvt- yvi-- n « # , *t msi * * it Yt m 

5, w s !E*4<£> a -y y-^/v- > e/^yw=3^K^^if ^© 

20 MatTj^feo 

10. ^^./V^M©^^L#I/D S s ^^Vl'* /ntT^^^ ( B a c 
illus globisporus) C9 (FERM BP— 71 
4 3), ^^/I^ tf^/K/P^ (Bacillus g 1 o b i 

sporus)Cll(FERM BP - 7 14 4), ^ ^ /V ^ y 
25 n tf^^/V^ (Baci I 1 u s globisporus) N75 
< (F E RM BP— 75 91) , * it fh h <D T? &> 5 It * © 
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m 



11. T/v^ nx^^ JR^'Sk^^^N 7^^n^^^^- tr 
;^ ./t-- 5 .X (Arthrobacter g 1 obi formi s) A 
19 (PERM BP- 7 5 9 0) , Sfctt^ ©IStt'fe^i*® 

5 IMS! 9f3*fey> « -y V^r/v v wv^ = «rflr^BP*<o»5t^-?feo 

m i m7jmm 7^m^-r ti^dam© <* --r y-^ F^/^>3ts 

10 t5a - yW 3 V /VfESRJS^jfec 

i 3. it^^faH^i 2 mmm<v « - yyvn ^/Hs^rjci^bs 

D — yV^^r — y , l — ^yp- * N D-^?'7^ 1 — 

D-yyyf — x, D-vy;-7, D-T7tv-^> d — y 
— d — y y =i — ^ v L-y/wjj? — ^ y ^/v — « — ^vi^ — .x s 
15 y ^/v- # — yvi^n — ^ N-rtf^af*^ fv^P-^, 

yy-^/^l y, ^Vv;vh MJt-^^ -fen tf ^ — , ^v^-tr^- 

— ^ . ^y-fe-p— /k ^-/^^h— y, yy h — ^ ^y^ — 33 y 

20 12 fBlfey> a - y;l/n ^;V^fKl5^)£o 

1 4 . 31 3fc 8* 5£ Hta-1, 4 n y;^^lr^ 

n i mnmm 7 m^^^-m^^mm^ a -y y-^/v h yyy./v^n-® 
25 f yw yw 3ti^i^^*sr^#ii:t5a-^y-7/vh y/v 
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1 5 . &M7G&ifi<Oig b X a - 1 , 4 X/V =i £ W 

^^MJy, 7^Pf>^f!iy, x ^ n ~ JX T 5 a 5^ >\ 

«8^aR«&*5 J: IXX y =i -X yi^iHtbS i mt. 

5 fcfct 2 « £*_h 5 fj|3fc<Z>*£fflS& 1 4 JS|B#« a -y y^r/V h 

is X =1 II" St © £ ^ & o 

1 6 . ^ 3S 5fc*8 81 5£ £ LT a - 1 , 4 X/V n v"/V^# & W 

X 5 X/V = — x M^&tf 2£A±<7) mW. & "a ^~X S I- . I»* tf> ffcffl 
f§ 1 3-S7^M^ 7 IlOV^-f *Ld>ttfB^ft^> a -4 V^r/V ^ Is As? A* = US? 

Sfco « -y y-^/v h ir^a-i/E^©^ = 

MWn§)»fLTs £<e> a -x y-^x- h x^gis^^fte^xs - y y-^ 

/V h V/HE^BP* £ Srf^JB SitrX^ib^SXy ^ P (-*6) -a-D 
- X ;vnt°7/ ^A— ( 1 -» 3 ) - a - D-^^ t°7 / (1 
15 6 ) — a — D — XX 3^7;^- ( 1 -»■ 3 ) -a-D-^/V^f 

7;^- (i-*} ©#3tsr^r-rsat^Eig»^ ^xuxr ^^tfff ft. 
20 #«*x &ixkM\ mitmffi$$ zxtjrv =*—^yfahm}zth6 1 

18. # 31 7G X *£ CO It ^ m 5£ t L-X a ~ 1 , 4 X /V n /V |£ ^ £ # 
X o X /Vn-7i# & ^ 2 J^±(D|S® & -a" W X o ^ fl£ , It * C tS ffl 
25 S& l xlJi^lg 7 ^cv^XH^^fSife^ a -y y-^/v bxxXx^ltR 
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MW^^DWr n a -y y-^/v h y/v§p^^fg#i-5 a -y y 

^hv'/^il^fi^ttibtlSt'f {-*6) -a-D 

- yyp- nt°7; vw— ( i -* 3 ) — a - d - yyv- n fc° 7 J - ( 1 

5 — >6) — -a— D — ^VV- atf7/^~ ( 1 -* 3 ) -a-D - yVl- =3 fc° 
fc° =7 y - ( 1 -+ 3 ) —a-D - y'A- 31^7/^- ( 1 -* 6 ) - 

io a-D - 3f7/^- (1-^3) - a - d - yyv ^ t° y y 

1 9. stf^ratf, ^te^ti^-a tfifcfras. f-^y^ {->6) -a 

- d — yyv =i tr y y v-w - ( 1 3 ) — a — d - yw =1 t? y y — 

( 1 -» 6 ) - a- D- y"/V 3tf7 7V^- ( 1 -* 3 ) —a-D - 

2 o . f-y y n {-» 6 ) -a-D - yw n t°y y y/^- ( i -» 3 ) 

-a-D - yW n 7 y ( 1 -> 6 ) — a — D — ? A> ^t°77 f 

20 /v- ( i -* 3 ) -a-D - yyi- nt°7/ y/v- ( i -* } co#3t £r Wi~ 

t t *t-<5» tkcDmww, i 6 mibmm i sijsm^ifr^^fs*^ 

21. a* , ^y y n { -> 6 ) - a - d - yyv ^ t° y y -y /v - ( 

1 3 ) - a - D - yW rz f y J V/V — ( 1 6 ) - a - D — Ft ^ =» 



25 
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tT 7 / ( 1 -» 3 ) -a-D-^^fy;^- ( 1 -»■ } CD flt 

^£^^£3St£EStf 5 6 ^7K$f)fsv *r4W {->6) -a-D- 

^/V 3f7;e/^- C 1 -* 3 ) - a — D - ^/V nt a 7/ - ( 1 -» 
6 ) — a — D — ^"/l" 3 t°7y -> — ( 1 -»> 3 ) — a — D — ? fls = f 7 

5 (l— } <^«3t<S:^-f SSS^HItl^TK^ax *$£t*1?->f^ 

a { 6 ) -a-D-^n^ 7 ;>y;V- (1-^3) — a — D — As 
=>^77 S^A' - ( 1 -» 6 ) — a — D — yV^ =i t D ^ y . /V - ( 1 -» 3 ) 

- a -D-7>^t°7/v-^- (l — } <o«5££^r-r5attfceg8r&7K 

io isms 2 o iifef^at^ran, *fc«^^^#tfSK D 

22. m&&, ^mmm&m^z ~ kft<7kmmfribM,m£^fzi> 
<D-e$>& ^ t itrnwub-r su* *©isism 2 oii^c^m 2 1 gcMcD 

2 3. SIM* E3 It -^yyn {-*6) -a-D-^/V^ 

15 ( 1 -> 3 ) — a - D — yW 3t°77 vW — ( 1 -* 6 ) ~ 

a — D — 3^7/^- ( 1 -» 3 ) -a-D-^3t°77^ 

- (l-*} (Dmm&^-lr&^mmWb t -biz-, ^jvy- 

* % jo J; t*#aS5c;*:*H Hta-1, 6 yW n % 

2 4. ^S5c*^ <£> |£^Hl5£ t L T a - 1 , 4 =r is/V^-it^ ^ 

25 * © fllS Jjl 1 3g Jb mm 7 ^ © V^T IB* CD a - ^ y ^ /V h V/V ^ 
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■*?A> h is/U^/U^ if© a ~A h is As & ft t %tb£kfl-<D f -=i 

# £> § v f-^^n { -> 6 ) — a — D — 3 tf 7 ^ - ( 1 -* 3 
5 ) - a- D- /^3f7/^- (l-*6) -fl-D-f/^t'y/ 
iX/V- ( 1 -> 3 ) -o-D-^ntf^yi/^- (1~>} <Z>4fcat£r^ 

2 5. *l7C*S^^^SStlTa-l, 4 ^'/V 3 ^/Wg-^^t 

10 h V >\ T 5 Ot*^.* h V T 5 P — r 5 P-<^ > .. |g 

2 6. »£4&i&s, -^/v^JKlfcfcteT/v-^ n V 
%^£? It IC<Z>Sg Strife, 

2 7. /^;v^ltlt5%4ti^, /^^^ ^p^^^;V7 ( 
Baci llus glob isporus)C9 (PERM BP 
— 7 1 4 3 ) , f- 7V 7, ? P tf ^ /V ^ ( B a c i 1 1 u s g 1 
20 obisporus)Cll (FERM BP— 7 144) N 

^ /pt'X^/V7 (Bacillus g 1 o b i s p o r u s ) 
N 7 5 (FERM BP- 7 5 9 1 ) % $feethb©f if 

2 8. T p ^ ^ ^ — JR © {$ £ #j % 7" p $ $ — ^ p tf ^ 
25 /V S; .X ( A r throb a c t e r globiformis)Al 
9 (FERM BP- 7 5 9 0 ) , £ fc «7> ^^tt 1? & § W^O fl 
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mm 2 6mm$%comMmm, -kr^it^H^^t^mWo 

2 9. mm%s$i1ttZZM*bntbti5ft9£\z., a-T^y—Hs & 

~T $ =? — i?\ ^"/Vn T 5; 7 w -^$5i:t) f a- Z/ & — Ufa bllf 

iw$zittt:-2nsk±<Dmm&ipm£*ti£&, mm., x^j* 

«£iJiOWj8**fe^ffiV>T#e>ttS, It*(Z)ftiS^2 4*I7i^i!2 8 

so. a . --f y 7^ h f^te^S**^ Tf2«3ifb^f^'l*K^W-r 

( i ) 

^ » 5u 5fciSB 81 5££ IT a - 1 6 ?A'=ii/A't&'&'%: 

15 ^ ?r ^ t 5 ^> 3 - x 1^ I ^ 3 K± © tf /j^ , 

/^te#§r-^tfS^i- J: oTs f"^ ^ n { — 6 ) - a- D-^>3t°7 
y v-'/V - ( 1 -> 3 ) - a-D-7;V^t°7 / V-/V- ( 1 -> 6 ) - a - 
D-^/Vnfyy ( l -» 3 ) — a — D ~ /V =3 tf ( 

1-*} GD*3g%^f 5Slt:tfcE!St:£j&-rs„ 

20 (2) ft?-* 

S D S - y^^^&gjjifeK: «fc t) > 8 2 , 000 h ^ 

75M#d 13 6, 000 PA? V >■ <d mm ft \z ft ^f- Mi &~4fir o D 

(3) 

T^7t7^ yallMIS ti; 9 , p I ft 3 . 7 75 ^ 
25 p I 8 . 3 ©ffiiftlC^S^^ftSo 

(4) Ti;ag 
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pH6. 0, 3 0^iK)S©#frT(-^V^, m4 5°CTb 

mm 5 o c c <o mm i^n?ai & wi- 5 „ 

( 5 ) p H 

3 5°C, 3 o #|SISJ&<z>3fe#TK::}3V^ p nm 5 . 57!? 

5 IpHft6. 5 ©fsfflrt^Mil p H^ttSo 
(6) Sjf^c^tt 

p, H 6 . 0 „ 6 0 ^BB^«p-t-5^-e, 1)45 'CfitTlcffi 

( 7 ) p H^^f^ 
10 4°C, 2 4^||#KFt5^#'C, P HB 3 . 67bmmpH 

io. o tDiSHrt icige^p Hi^ttSo 

mm t , mmmm^^m ^-ft^ts « ->r y^/v h-w^yyi^^ 

WVife#g£Sf £ Srf^ffl £ t &<femib-r% , -f-yya {->6) - 

a - d - yyv =i tr 7 / wi' - ( i -» 3 ) - a — d - pas => tf ^ y KAs 
- ( i -» 6 ) - a — d - y/v =3 1° 7 y y/v- c i -* 3 ) - « — d — y 
20 /^t o 7yyv- c9«5g%^-r^m^Eg»s ssfcra^tbSr-g- 

& it sin 3 1 jgfa*os^ra^, tb^^rtfit 
25 33. mn&mfcft xxiy^r^mit^t^mmi^, m&m 1 75m. 7 
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if s jS — X $ 7 — ^nT5 7-t'j5j;lFa- =3 ■¥ — if 7^ 

5 m^^mmw? 3 1 11* fc 3 2 iiia*«f--f ^ n {-> e ) - « - d 

-^>3t°7/^- ( 1 -» 3 ) - a- D~7>2t°7; ^ - (1 
' 6 ) -a-D--;>3t"7/^- ( 1 3 ) - a - D - 7V =l fc° 

10 3 4. HJC, JBfcfe, Ite^s ^7A^n-7h/77^-|!lJ:5^g, 
£ o5>P$U J: 5R»«Ll*sJ;tJt7^ y *&3Ki 

e>ai^tus 1 2 i^±©iti7jfe^iv^ ~ t 

s ^ tb & $ t?mm v> m m x m a 

15 3 5. -y-4?X2 {->6) -ct-D-^/Vnt^yt/^- ( 1 -> 3 ) 

- a — D - 3t°7/v'/V- ( 1 -> 6 ) - a ~~ D — V As =i t° 7 / V 
^_ (2-^3) - a -D-^3^7/>/;i/- (1-*} <Z)«3t*r^fi~ 

5 us i* , a^t)^ 930 w/w%i^j--^w Ltv>5t*©ti 
20 umw^m^^o 

3 6 . ^-4 9 n {— 6 ) - a - D- fc° ~) J is A*— ( 1 -» 3 ) 

— a — D — ^/V=z t°7 7 vW- ( 1 -* 6 ) — a — D — ^/V =1 tf 7 / ^> 
/V- (l-*3) - a- D- ^>3t°7/i^- (1-*} <^#3gSr^i- 
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co t? fc S If *<7>tE H f| 3 6 iIIB«<^m^E^. mfcfctm 
co^it^o 

( 1 ) f^ffl 

/^fe^^r-^tpRJS^^ oT, ^-f^P {->6) -a-D-^^f? 
/ v'/V - ( 1 -> 3 ) — ex. — Y> — -if A/ ^ t° 7 y y- /V — ( 1 -> 6 ) - a - 
D - ? 7V =r tf y J — (1-^3) — a — D — ^/V 2^7/^^- ( 

15 1-} «7?#3g«r^-i-5ai^lZg*S«r^^i-So 

(2) ^^fi 

S D S - ^/^mMQcSijfe^ i!), ^8 2, 000 f y 
75S&) 1 3 6, 0 0 0 y'A- f ^^tSfflrt^^^a^-W^Oo 

(3) #«,^ 

20 T > -7 ^=7 4 >"3fitti ife {c J; 9 , p I $i 3 . 7 75 S 

p IH)8. 3 cofMrt iz.mmfc&^ir & 0 

(4) 

pH6. 0, 3 0 ^raSJ&^&teTfc&V^T, ^ 4 5°C75 
S*& 5 0 °C co fa ffl ^ilfi^ Sr^i- 5 o 
25 ( 5 ) p H 

3 5°C, 3 0 ^ v Ph1SJ^^#T^:Jo^T, p H|<J 5 . 5 75 
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IpH8 6. 5 (Ommfo^^Mv H^ft5o 
(6) 

P H 6 . 0 x 6 0 ^K^M^f Z>0kfc-?s B 4 5 tJ^Tfcfi 

5 (7) P H^^t4 

4 °C s 2 4 B# Hfl^-r 5 ^# T\ p H$D 3 . 6 # Mjfa p H 
10. 0©®Brtt^£pH^«ff5 o 

3 9 . m^kco^m^ i e ii75Mif 3 o m<v^^~rthfrirmm(7)^4 ? 

p { _» 6 ) q, ^ D _ 33 t ° ^ y . >/V _ ( -£ 3 ) _ a _ D _ /fjn, 

10 =3 tT 7 J — ( 1 6 ) -a-D-^ntfyy^- ( 1 -» 3 ) 

-a-D-^>nt"7;v7k- ( l -» } © J* 3£ Sr W?" 5 3R 89 *K * 

4 0. iJ-^^ia {^6) — a — D — *f f\/^i tl° ^ / vW — ( 1 -» 3 ) 
- a — D — ^Vlx = t c 7 y v-/V - ( 1 -» 6 ) -a-D-^3^7yV 

15 /V- (i_>3) — a - D _^f 7 vn tr^ J -y7V— ( 1 -* } <£> fll 3g ^ ^ t~ 

giTkl^Jtfi, @f£Krihf4, &m±, ^^tt, ffi(D^© H B H WB5 

20 KS&tSfc, £3 J: V7 5 / ^/v^^/v^^^r^r Lie < V^#t4^^x5ll 
S!fc8fe&aiU J&Sfeafe&i&U B n pKafcg:^J, gfTkBSih^iJ, fi^gih 

^ 66 ±m > ib;?^ , , & j; m$ mn thx^mmn m ^ 

25 3 9 rIfafK^MJ5%%>o 
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9 t-c-'^m 4 o mmm<D'm.&M. 

4 2. -y-sf # n {-> 6 ) - a - D - P/ls 3t°7/ v'/^- ( 1 -» 3 ) 
— a — D — fAs =« tf 7 / v- — ( 1 -* 6 ) — a — D — ^ t° 7 7 V 
/V- ( 1 -> 3 ) - a - D - t°7/ ( 1 -» } ©fl|5t ^ ; fri~ 

J§3 9JS7^S^4 1 rl<DV^-r^b^fcl5«com^^o 
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•SEQUENCE LISTING 

<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 

<120> a — Isomaltosylgluco — saccharide— forming enzyme, its preparation and 
uses 

<130> W0854 

<150> 233, 364/00 
<151> 2000-8-1 

<150> 234, 937/00 
<151> 2000-8-2 

<160> 19 

<210> 1 
<211> 9 
<212> PRT 

<213> Bacillus globisporus 
<400> 1 

Tyr Val Ser Ser Leu Gly Asn Leu lie 
1 5 

<210> 2 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 

<400> 2 

He Asp Gly Val Tyr His Ala Pro Asn Gly 
1 5 10 

<210> 3 
<211> 10 
<212> PRT 



WO 02/10361 



PCT/JPO 1/064 12 



2/6 

<213> Bacillus globisporus 
<400> 3 

He Asp Gly Val Tyr His Ala Pro Tyr Gly 
1 5 10 

<210> 4 

<211> 8 

<212> PRT 

<213> Bacillus globisporus 

<400> 4 

He Asp Gly Val Tyr His Ala Pro 
1 5 

<210> 5 

<211> 8 

<212> PRT 

<213> Bacillus globisporus 

<400> 5 

Asp Ala Ser Ala Asn Val Thr Thr 
1 5 

<210> 6 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 6 

Trp Ser Leu Gly Phe Met Asn Phe 
1 5 

<210> 7 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
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<400> 7 

Asn Tyr Thr Asp Ala Trp Met Phe 
1 5 

<210> 8 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 8 

Gly Asn Glu Met Arg Asn Gin Tyr 
1 5 

<210> 9 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 9 

He Thr Thr Trp Pro Tie Glu Ser 
1 5 

<210> 10 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 10 

Trp Ala Phe Gly Leu Trp Met Ser 
1 5 

<210> 11 
<211> 9 

<212> PRT 

<213> Bacillus globisporus 
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<400> 11 

His Val Ser Ala Leu Gly Asn Leu Leu 
1 5 

<210> 12 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 12 

Asp Phe Ser Asn Asn Pro Thr Val 
1 5 

<210> 13 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 13 

Tyr Thr Val Asn Ala Pro Ala Ala 
1 5 

<210> 14 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 14 

Tyr Glu Ala Glu Ser Ala Glu Leu 
1 5 

<210> 15 

<211> 6 

<212> PRT 

<213> Bacillus globisporus 
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<400> 15 

Asn Tip Trp Met Ser Lys 
1 5 

<210> 16 

<211> 8 

<212> PRT 

<213> Bacillus globisporus 

<400> 16 

Thr Asp Gly Gly Glu Met Val Trp 
1 5 

<210> 17 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 17 

Asn lie Tyr Leu Pro Gin Gly Asp 
1 5 

<210> 18 
<211> 13 
<212> PRT 

<213> Arthrobacter globiformis 
<400> 18 

Ala Pro Leu Gly Val Gin A?g Ala Gin Phe Gin Ser Gly 
1 5 10 

<210> 19 
<211> 10 
<212> PRT 

<213> Arthrobacter ramosus 
<400> 19 
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Asp Thr Leo Ser Gly Val Phe His Gly Pro 
1 5 10 
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